Some consequences of a Fatou property of the tropical semiring by Krob, Daniel
Some consequences of a Fatou property of the tropical
semiring
Daniel Krob
To cite this version:
Daniel Krob. Some consequences of a Fatou property of the tropical semiring. Journal of Pure
and Applied Algebra, Elsevier, 1994, 93, pp.231-249. <hal-00017321>
HAL Id: hal-00017321
https://hal.archives-ouvertes.fr/hal-00017321
Submitted on 19 Jan 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destine´e au de´poˆt et a` la diffusion de documents
scientifiques de niveau recherche, publie´s ou non,
e´manant des e´tablissements d’enseignement et de
recherche franc¸ais ou e´trangers, des laboratoires
publics ou prive´s.
   	

   	 ﬁﬀﬂﬃﬀ "!
ﬃ  # ﬀ$ﬁ%&(')
 %&ﬀ$%*+
,-/.1032547698;:<
=?>A@CB3DFEHG*I@CJLKAMONPBPG*QSRUTVRUW&R"XZY[EHT\Q3]_^`EaQcbdEeYPf*=?B3g"^Zh"i
jlknmpo`qCrﬂsto
u]tQSv&wexRUv*EHR1RUv&]"]eyzW*EHRUw|{cT[EHY}QS]d~TV{cTG&7NŁezh}T\Q`E_*EHRUw|W$]dRc]dG*Q3TVwaG
we?Rcv}]RU{cw| }T\bdEeY*QS]d~TV{cTG&7¡ N\¢ﬂ£|_z¤;P¥_h¦/gZv&T[Q` &{cwa §]¨{cR3©$EHYYVwextQ`W*Q`Rcw_|Tªz]" *EH{URcT\EeY
I5]«b¥T\I&Ee¬&TVYTVR3©­{U]eQSW&YR¤Qwa{_Rcv&] ]eyzW*EeYVTVR3©­ }{cw|¬}YV]d~w|{L{EHRcTw|G*EeYCQS]d{UTV]eQx"TRcv~$W&YVRUTV &YTb¥TVRUT®]«Q¯TVGRUv&]
RU{cw| }T\bdEeYQS]d~­T{cTG&&¦u9]EHY[QSwI5]eI5WOb¥]{cwa~TVR"Rcv}]I]eb¥T\I}EH¬&TYVTVR3© we`RUv&]_YVTV~TVRc]«I5G&]eQUQ° }{cw|¬}YV]d~±wa{
RUv&]_]ey²WOEHRcwa{cT[EHYQS]¨~­TV{UTVG&}³5Q3w|Yª5TG& Rcv&]¨{c]¥wa{c]EﬂyzW&]eQ3RcTw|G;wH°B¤¦/MzTV~­waG?¦
´ µ°¶
o`qZ·¸¹9sto1ºd·
¶
gZv&]tRc{Uw| &T[bdEHY»QS]¨~­TV{UTVG&tT\Q`Rcv}]tQS]d~­T{cTG&_I5]dG}w|Rc]«I¼¬© ¡ x"v&T\b¤v v*E|QCQSW& } §wa{cR1¢£|7EHG*I
wa §]¨{¤EHRUTVwaG*Q ½¼¾À¿ Á~­TG*e½§¿d$EHGOIÂ½ ÃÀ¿ Á½ Ä¿¨¦;BPRT[Qb¥W}{c{c]¨G5RUYV©WOQS]eITVGÅRUv&]b¥w|GRc]dR_wH
b¥wÆQSRL~TVG&T~­TVÇ¨EHRUTVw|G;TGw| *]d{EHRUTVw|GOQA{U]eQS]«EH{¤b¤v?¦_ÈwexC]dªz]d{"TVRAEH & *]eEe{c]eIRUv*EHR¡  &Y[Ed©&QTGÉE|b¥RAEHG
T~­ *w|{cREHGR{Uw|Y]TVGÊQS]dªz]¨{¤EHY &{Uw|¬&Y]d~;Q"b¥waG*b¥]d{UG&TVG&${¤EeRcTw|G*EeY`Y\EeG&|W*Ee|]eQ NÉQS]d]ÌËÎÍHÏ?w|{AE­QSW&{Uªz]d©;wH
RUv&]RU{cw| }T\bdEeYQS]d~­T{cTG&RUv&]dw|{U©;EHGOIwH°TVR¤QtEH } &YVT[bdEHRUTVw|GOQÐh¤¦C&w|{tTVG*Q3R¤EeG*b¥]z³*B¤¦/MzT~­w|G;Q3v&wexZ]eI;Rcv*EeR
RUv&]ﬂÑ*G&TRc]­ *wexZ]¨{ &{Uw| *]d{cR3©9wa{{U]eb¥w|aG&TVÇ«EH¬&Y]­Y\EeG&|W*Ee|]eQ b¨EHG(¬*]­{c]eIW*b¥]eI9RUwRcv&]YVTV~TVRc]«I5G&]eQUQ
 &{Uw|¬&Y]d~Òw|{Rcv&]Rc{cwa &T\b¨EHYCQS]d~TV{cTG&NÉbÐËÓÍHÏÔh¦;BPGÅRcv&]QcEe~­]$x"Ed©z³`B¤¦`MzT~­w|GW*Q3]eI9RUv&]ﬂRU{cwa &T\bdEeY
Q3]d~­TV{UTVG&Rcw$Q3RcW*I5©;RUv&]_G&w|G&ÕÉI5]dRU]d{c~TVG&T[QSRcT[b"b¥w|~ &YV]dTVR3©wHCE W*QSWOEHY/Ñ*G&TRc]EHW}Rcw|~ÌEHRcwaGNPbÐËÎÖeÏÔh¤¦
>GTV~­ *wa{cR¤EeG5R_ &{Uw|¬&Y]d~×TVGRcv}]ﬂRU{cw| }T\bdEeYZQ3]d~­T{cTVG}ﬂRUv&]dw|{U©9xØE|QLRcwÊQS]d]$T®ØTVR_T\QL *wzQUQST¬&YV]­RUw
I5]«b¥T\I5]_x"v&]¨Rcv&]d{tR3xZw$¡ÒÕ{¤EeRcTVwaG*EHY°QS]d{UTV]eQ"Ee{c]]«y²W*EeY?w|{LG}w|Rd¦"u]QSw|Yªz]eI­{c]eb]dG5RUYV©$Rcv&T[QyzW&]eQ3RcTw|G
¬©ﬂ }{cweª5TG&_Rcv*EeR"Rcv&T[Q¯]eyzW*EeYVTVR3© &{cwa¬&YV]d~ﬁxØE|QZW&GOI5]eb¥T[I&EH¬&Y]NÉbÐCËÚÙ&³}ÛHÏÔh¦¯ÜtW&{C &{cwzwe`xØE|Q"QSRU{cwaG&|Y©
¬*EaQS]eIwaGRcv&]TVGRc{UwI5W*b¥RUTVw|GwHCRcv}]]eyzW*EHRUw|{UT\EHYpQS]¨~­TV{UTVG&$
Ý
x"v&T[bÐvT\Q`Þ3W*QSR7Rcv&]]d5RU]dG*Q3TVw|GwH
¡ RcwEH{U¬&TVRU{¤EH{U©TVGRc]da]d{¤Q¦$BßGOI5]d]eITR_bdEHG¬*]­Q3v&wex"GÅRcvOEHR_Rcv&]$]eyzW*EHYTVR3©; &{cwa¬&YV]¨~àw|{£

T[Q
W&GOI5]eb¥T[I&EH¬&Y]_EHGOIRcvOEHRtRcv&]_R3xZw$Ee¬§weªz]I5]ebT\I&Ee¬&TVYTVR3©  &{cwa¬&YV]¨~;QZEe{c]_]eyzW&TVªaEHY]dGRLNPb¤tËÚÙ&³*ÛHÏh¤¦
áâ_ãÐäÝåäæeçCã¥èeèdéÔê3ëëZì*í?æeäîêSéëäïeðê°ñ&ãÐéäëò¯ó»ôzõ\öñ¼óø÷eùdúHåûã¥üPê`ýþeëÔëäê3þLó?òß÷¥ß `ñ&ã¤éäë/êUè«ê¥ß¯ó	


È]dGOb¥]ZRUv&]ty²W}]eQSRUTVw|G{c]d~ÌEHTVGOQ RUw_QS]d]"T * *Ee{cRcT[EHY*I]eb¥T\I}EH¬&TYVTVR3©t{c]eQ3W&YVRQ`bdEeG ¬§]"aTVªz]dG_w|{1Q3 *]eb¥T\EeY
 
TVG*I}QAwe"]eyzW*EeYVTVR3©; &{Uw|¬&Y]d~;Q"TVG¡ wa{_TVG"}¦$gZv&T\QLT\Qtw|G&]$wHØRcv&]  &W}{c *wzQ3]eQwe"Rcv}T\QL *EH *]d{¨¦
BPG*I5]¨]eI xC]$QSv&wexﬁRUv*EHRRcv&] ]eyzW*EeYVTVR3© &{cwa¬&YV]d~ T\Q_I5]ebT\I&Ee¬&YV]wa{ ¡ÒÕ{¤EHRUTVwaG*EHY1w|{£eÕ{¤EHRUTVwaG*EHY
Q3]d{cT]eQx"v&T[bÐvEe{c] ¬*w|RUvÅ~­TVGÊEHG*I~;Ee{U]eb¥wa|G&TÇeEH¬&Y]z¦gZv&T\QL|Tªz]eQwa{LTVG*Q3R¤EeG*b¥]EÌG}]dx b¥Y\EaQcQLwH
¡ÒÕ{¤EeRcTVwaG*EHYCQ3]d{cT]eQw|{_x"v&T[bÐvRUv&]$]ey²WOEHYVTR3© }{cw|¬}YV]d~ T\QLI5]«b¥T\I&Ee¬&YV]$EeG*IRcv*EeRbw|GR¤EHTG*Q_QS]dªz]¨{¤EHY
b¥Y[E|QUQS]eQZw|{"x"v&T[bÐv;RUv&T\QZ &{Uw|¬&Y]d~Áx"E|Q
 
G&wex"GRcw ¬*]£I5]eb¥T[I&EH¬&Y]z¦
BPR1T\Q`EeY\QSwxZwa{cRcv$Rcw_G&waRcT[b¥TVG&_RUv*EHR1Rcv}]tEH¬*weªz]LI5]«b¥T\I&Ee¬&TVYTVR3©_{c]eQ3W&YVRpv&TVav&YV©£I5]d *]dG*I&Q`TG¼ÉEab¥R1w|G
E$*EHRcwaW; &{cwa §]¨{cR3©­wH°¡)¦1BPG*I5]d]«IÌxC]_bdEeGQ3v&wexÀRcvOEHRt" T[Q"EHG]»]eb¥RcTªz]L*EeRcw|W;]dRc]¨G*QSTw|G;wH
¡)¦1gZv&T[QEeYVYwHxtQZWOQRUw$QSv&wexÀRUv*EHRtTVR"T[Q"I5]eb¥T[I&EH¬&Y]Lx"v&]dRUv&]d{tE "Ý|Õ{¤EHRUTVwaG*EHYpQS]d{UTV]eQZ¬*]dYw|G&ÆQRUw
¡ ÅEeG*I Rcv&T[QY\EaQSR`{U]eQSW&YR`T\QRcv&]ZW&GOI&EH~­]¨G5REHYRcwzw|Y*TG Rcv&]tEe¬§weªz]tI5]«b¥T\I&Ee¬&TVYTVR3©L{U]eQSW&YRd¦BPR
T[Q"EHY\Q3w TVGRc]d{U]eQSRUTVG&_RUw w|¬*Q3]d{cªz]LRUv*EHR"waW&{"Q3RcW*I©­ *w|TVGR¤QZwaW&RtE|{U]eEHR"Y[E|b
 
wH°QS©~­~­]dRU{c©_¬*]dR3xZ]d]¨G
~­TG;EHGOI~;Ee*¦"&w|{tTVG*Q3R¤EHGOb¥]z³&T®
	 EHGOI  I]dG&w|RU]{U]eQS *]eb¥RUTVªz]dY© Rcv&]£QS]d~TV{cTG&zQ`¢_
EeG*I­Ł;t]eyzW&TV *]eIﬂx"TRcv­~ÌEH$EHGOIÊ EaQ"QSW&~ EHG*I­ &{UwI5W*b¥R¨³5TRZT\Q1G&w|R"RU{cW&]AEHG©5~­wa{c]tRcv*EeR
  T\QtE §EeRcwaW]dRc]dGOQSTVwaG;wH
	¦
ÜtGEeG&w|RUv&]d{tv*EHG*I»³&TVRtEH } §]«EH{¤QtRcv*EeRRUv&]EH¬*weªz]]/]«b¥RcTªz]L*EHRUw|W &{cwa §]¨{cR3©;v*E|Q"w|RUv&]d{tEH } &YVTÕ
bdEeRcTw|G*Q¦1BßGOI5]d]eI/³W*QSTG&$EHÆEHTGRUv&T\Q1{c]eQ3W&YVR¨³zTVR"b¨EHG;¬*]_QSv&wex"G;RcvOEHR"Rcv}]LYVT~­TVRU]eI5G&]eQUQ &{Uw|¬&Y]d~ wa{
RUv&]L]eyzW*EHRUw|{UT\EHYøQS]d~TV{cTG&LT[QZI5]ebT\I&Ee¬&YV]z¦pgZv&T\Q1x"EaQZEHY[QSw$EeG­w| *]dGyzW&]eQSRUTVwaG­wHpB¤¦§MÆTV~­waG;NPQS]¨]$ËÎÍeÏÔh¤¦
u]I5]dªzw|RU]_Rcv&]_Y\EaQSRtQ3]eb¥RcTw|G;wHpRcv}T\Q" *EH *]d{"RUwﬂRUv&T\QZ{U]eQSW&YRd¦
 
qeº º
¶
r qºm
ﬀﬁﬂﬀ ﬃ ! #"$ &% '(")+*-,.'/102! &3$*
gZv&]541687:9<;>=?@A9<B2C4DE@A?@AFHGT\QZRcv}]bw|~­~$W&R¤EeRcTªz]tQS]d~­T{cTG&I5]dG&waRc]eI;¬5©;" x"v&T\b¤v;v*E|Q"Łﬂ
|_ EaQQ3W& & *w|{URd³/x"v&wÆQS]$EaI&I5TVRUTVwaG9¾ T\Q"I5]¥ÑOG&]eI¬©½¾	¿tÄ~TVG*e½*¥¿dEHGOIx"v&wzQ3] &{UwI5W*b¥R
ÃT[Q¼aTVªz]dGÅ¬©(½ﬂÃ ¿ ½ﬂÀ¿¨¦gZv}]wa *]d{¤EeRcTVwaG*QﬂweLŁEH{c]]dRc]dG*I]eI9Rcw

TG(Rcv&]W*QSW*EeY
G*EeRcW&{EHY»x"Ed©­EeG*IﬂRUv&]LW&G&TR¤Q`w|{¾ EeG*IÃÀEe{c]L{U]eQS *]ebRcTVªz]¨YV© _ EHG*II¦1gZv&]E;>?ﬂ=JK@AL!9<B-C4DE@A?@AF<G
T[QRcv&]£QSW&¬OQS]d~­T{cTG&ﬂweØ

I5]¨G&w|RU]eI¬©¡ x"v}T\b¤vv*EaQ7¢Ê|$EaQLQSW& } §wa{cR¨¦=/]dR7W*QLEHY[QSw
TG5RU{cwI5W*b]­Rcv&]QS]¨~­TV{UTVG&;
MN
x"v&T[bÐvT\Q_Rcv&]ÌQS]d~­T{cTG&­x"v&wÆQS];Q3W& & *w|{UR T\QŁ;(_z³ x"v}wzQS]
EaI&I5TVRUTVwaG?³/I]dG&w|RU]eIEeY\Q3w¾ ³&T[QaTVªz]dG;¬©½_¾	¿~;Ee*e½§¥¿¨EHG*I;x"v&wzQ3]  &{cwI5WOb¥RÃT\QtI5]¥ÑOG&]eI
¬©$½¯Ã¿Z ½¯¿¨¦u]Lb¨EHG$G&wex	EHY[QSw£b¥w|G*Q3T\I5]¨{`Rcv&]OJP=<BQ9?RC4DE@A?@AF<G$	 x"v}T\b¤v T\Q`Rcv&]tQ3W&¬*Q3]d~­TV{UTVG&
weC
MN
x"v&T\b¤v;v*E|Q"¢_EaQLQSW& } §wa{cR¨¦BPRtT\QZTG5RU]d{c]eQ3RcTG& Rcw$G&w|RUT\b¥]Rcv*EeRL

EeG*I
MN
Ee{c]$T\QSwa~­w|{U &v&T[b|³/EeGÅ]»]eb¥RUTVªz]_T\Q3w|~­wa{c &v}T\QS~ ¬*]dTVG&;wa¬&R¤EeTVG&]eI¬©Rcv}] ~;EH & }TVG&TSVU WS{cwa~

Ý
TG5RUw_

¦¯Üt¬*Q3]d{cªz]"RUv*EHR1Rcv}T\QT[QSw|~w|{c }v&T\Q3~~;Ee *QRcv}]tQSW&¬*Q3]d~­T{cTVG}L¡YX$wH 

x"v}wzQS]
Q3W& & *w|{URT[Q¯ŁX;|_LwaG5RUwZ	 EHGOIÌRUv*EHR"RUv&]d{U]¥w|{U]_¡YX;T\QCb¥YV]eEe{cY© ]»]eb¥RcTªz]dYV©T\Q3w|~­wa{c &v&T[bRUw
	¦
ﬀﬁ\[ ]^"`_K1ab &"$cd"$ W%e0f,gha$3b Z1ih".jc1,k*-,M0
1,M*
u]9{U]¥]d{;Rcw Ë

ÏÉ³ ËmlHÏP³£ËoneÏwa{(ËqpdÏLw|{EHYYI5]dR¤EeTVY[Qbw|G*b¥]¨{cG&TG&ﬃQS]d{UTV]eQ³{¤EeRcTw|G*EeY QS]¨{cTV]«Q­EHG*I
{U]eb¥w|aG&TVÇ«EH¬&Y]LQ3]d{cT]eQ`x"TVRcv~ﬂW&YRcT &YVT[bÐTRcT ]eQ?TVG;EeG;EH{U¬&TVRU{¤EH{U©­Q3]d~­T{cTVG}ZrÅ¦u]Lx"TVYY»I5]dG&waRc]tv&]d{c]7¬5©
rkRUv&]srÕPEeYV|]¨¬&{¤EwetC4?@u4ﬂCZweªz]d{vÀx"TVRcv;~$W&YVRUTV &YT\b¤TVRUT®]«QTVG5rÅ¦1=/]dRtW*QZ{c]«bdEHYY/RcvOEHR7EHG
]dY]d~­]dGR$w(we.rkT[Q"Ew|{c~ÌEHYQSW}~ wHpRcv&]Lwa{c~
wÅ x
y{z|{}
N wO~Lh Nl:

h
l
x"v&]¨{c]N wO~Lh  r I]dG&w|RU]eQRUv&]b¥wz]Ìb¥TV]dGRLwetRcv&]QS]d{UTV]eQ ww|G   d¦;gZv&];QSW}~FEHG*I9RUv&]
~$W&YVRUTV &YT\bdEeRcT w|G7¬5©EHG ]¨YV]d~­]¨GzR/wH{r EH{U]tI5]¥Ñ*G&]«Ib¥wa~­ *w|G&]dGR3x"T\Q3]`w|Gdr   _¦?gZv}]Z &{UwI5W*b¥R
T[QI5]¥ÑOG&]eIw|G r/  ¬©Rcv&]$W*QSWOEHY@CEeW*b¤v5©{cW&Y]z¦­u]­bdEeG(EHY[QSwI5]Ñ*G&]$Rcv&];Q3R¤Ee{ wwH
]dªz]¨{c©$ &{cwa §]¨{LQ3]d{cT]eQ	WwÅwer  ¬5©$Rcv}]{U]dY\EeRcTw|G
w  
x
yfz8|
}
N

x

x
y y

y
Nw ~ 
i
hf8dN wO~ 

h"hv 
gZv&] rÕPEeYV|]¨¬&{¤EweMr?ﬂ9<;>@A=F-9<B{C4 ?@u4ﬂC1T[Q`Rcv&]dGRcv&]_Q3~;EHYYV]eQ3R1QSW}¬&ÕrÕÉEHY|]d¬}{¤E wHMr _³zI5]¨Õ
G&waRc]eI ¬©ErKtEHReN_h¤³|RUv*EHRCb¥waG5REHTVGOQ¯EeYVY&Y]dRcRU]d{¤Qp½ EHG*I RcvOEHR1T\Q1QSREH¬&Y]"¬5©Rcv&]7QSREH{1w| *]d{EHRUTVw|G
NÉI5]¥Ñ*G&]«IÌwaG &{Uw| *]d{7QS]d{UTV]eQ¤h¤¦
=/]dR W*Q$EHY[QSw{U]ebdEHYYZRUv*EHR$E r? 4>JK? 4ﬂC4F;9<;>@A=FwH_wa{¤I5]d{$we_E{U]d]­~­waG&w|T[IV  T\Q"Þ3W*QSRE
~­waG&w|T[I~­wa{c &v}T\QS~ﬁﬀÊ{Uw|~#  TG5RUwﬂRUv&]~­waG&w|T[I­wHØQcyzW*EH{U]~;EeRc{UT\b¥]eQZwe1w|{I5]d{_x"TVRUv]dGRc{UTV]eQ
TG rÅ¦JwaRc] RUv&]d{c]w|{c] RUv*EHRAE rÕ{c]¨ &{c]eQ3]dGR¤EHRUTVwaGwH"wa{¤I5]¨{_9wHb  T[QLb¥w|~ &YV]dRU]dYV©ÌI5]¥Ñ*G&]«I¬5©
RUv&]_TV~;Ee|]eQLNﬂﬀNP½&hch 
z|
wH¯EHYVY?Y]dRcRU]d{¤QC½ﬃ  ¦`u9]_x"TYVY?Rcv}]d{c]¥wa{c]LweRc]dGT\I5]¨G5RUT®©$TVG;Rcv&]Q3]ey²W}]dYE
rÕ{c]d }{c]eQ3]dG5REHRUTVw|Gﬀx"TVRUvRUv&]_~;EHRU{cTÉEH~­TYV©;N ﬀNP½&hch

z8|
¦
> r\97 ;>=DE9<;=F­wH°w|{¤I]d{_T\Q"Rcv&]dGE$Rc{cT &YV]$Nﬂ!§"ﬀ"#Lh1x"v&]d{c]$ﬀ9T\QtErÕ{c]d }{c]eQ3]dG5REHRUTVw|GwH
wa{¤I5]d{£Âwe&

EeG*IÅx"v&]d{c]%!EHG*I#ﬁEe{c]­{U]eQS *]ebRcTVªz]¨YV©E;{cwexÁEHGOIÅEb¥w|YW&~­Gªz]ebRcw|{_wetw|{¤I]d{
(x"TVRcv]dG5RU{cT]eQTVG r NPQS]¨]Ë

ÏP³ØËoleÏP³CËoneÏZw|{ÌË p¨Ï°wa{~­wa{c]I5]dREHTVY[QÐh¦;Jw|RU]ﬂRUv*EHRw|G&];b¨EHG(EeYVx"Ed©}Q
a{¤EH }v&T\bdEeYVY© {c]d &{U]eQS]¨G5RCEHG© rÕPEeW&Rcwa~;EHRUw|G'&ﬁN !*"ﬀ(#Ah?wew|{I5]d{";¬5©$E_|{EH &v)"N &ﬂhpI5]¥ÑOG&]eI
EaQØwaYVYVwextQLNÉQS]d]EHY[QSw Ñ*|W}{c]sl5¦

h*
+
RUv&]QS]dR"we1ªz]d{URcT\b]eQ`wH,)"N &ﬂhpT\Q_Ë

¤*ÏP³
+
wa{L]dªz]d{U©­YV]¨RcRc]¨{t½-  EHGOI]dªz]d{c© *EHT{NÉc .&hZweCªz]d{cRUT\b¥]eQ1TVGnË

§ÏP³*Rcv}]d{c]T\QtEHGw|{UTV]dGRc]«I
]«I5|]_TVG)"N &ﬂh1Y[EH¬*]dYYV]eIﬂ¬©­RUv&]_ *EHT{/ﬀNP½&h
10 2
½ﬃ r435Äaw|TVG}ﬂ{cwa~`Rcw5.*³
+
wa{]dªz]¨{c©ªz]d{URc]dÊ6  Ë

§ÏP³Rcv&]¨{c]­T[QEeG(TVG& &W}RcÕÉEH{c{UwexﬁY\EH¬*]dY]eI9¬©7!

  r RUv*EHR  *w|TG5RQ
waG5RUwﬂRUv&]_ªz]d{cRU]dc³
+
wa{Z]dªz]¨{c©_ªz]d{cRU]d 8 nË

§ÏP³zRUv&]d{c]"T[Q1EHG­waW& &W&RUÕPEe{c{cwex	Y[EH¬*]dYV]«I¼¬©#

  ràx"v&T[bÐv T[Q°T[QcQ3W&]eI
we1Rcv}]ªz]¨{cRc]¨$c¦
T
Þ
9%:
;%<
9%:
;%<
=
ﬀNÉ½Oh
>0 2
½
=
!

=
#?2
TV|W}{c]sl5¦

u	v&]¨G EHG]dYV]¨~­]dGR@ﬀNP½&hP>0 2¨³A!¥zw|{#§T\Q/]«y²W*EeYzRcw&ICB_³ew|G&]ØI5wtG&w|RW*QSWOEHYVY©Lx"{cTRc]CRcv&]Cb¥wa{c{c]«QS *w|G*ITVG&
]eI|]­wa{$EH{c{UwexﬁTVGÅRUv&]­|{EH &vD)"N &ﬂh¦gZv}]ﬂÉEH~­TYV©N ﬀNÉ½OhUh

z8|
Ee & *]eEH{Q¼G&wexﬁTGÅRcv&T[Qa{¤EH }v&T\bdEeY
{U]d &{c]«QS]dGR¤EeRcTVwaG;E|QZRUv&]ÉEe~­TVY©wHpRc{EHG*Q3TVRUTVw|G~;EHRU{cT\b]eQ`wHRcv}]EeW&Rcwa~;EHRUw|G'&­¦1Jtw|Rc]tÑ*G*EHYYV©$Rcv*EeR
waG&]w|¬&REHTG*Q­Rcv&]W*Q3W*EHY7G&w|RUTVw|G	we£EHW&RUw|~;EeRcw|Gx"v&]dG r T[Q¼]eyzW*EeYLRcwÅRUv&]¬*wzw|Y]eEHG QS]d~TV{cTG&
E
I

x"v}]d{c]





¦
>ﬁQS]¨{cTV]«Q wﬃwHbr 5VT\QRUv&]dGQcEeT\IRUw­¬*]r?!41L!=!GF-@GF9IHB 4"TQÅRUv&]d{U] ]d5T[QSRQETrÕÉEHW&RUw|Õ
~;EeRcwaGJ&  Nﬂ!§"ﬀ"#LhCQSW*b¤v;Rcv*EeR N wO~Lh1K!	ﬀN>AhL# wa{]¨ªz]d{c© M  

¦ØBßG;RUv&] &{U]dªTVw|WOQ"bdE|Q3]z³
xC]QUEd©­Rcv*EeR"Rcv&]Q3]d{cT]eQbwT\Q¯{U]eb¥wa|G&TÇd]eIﬂ¬©'&­¦1JwaRc]Ñ*GOEHYVY©ﬂRUv*EHRtRcv}]5NLYV]d]dG}]dÕSM²bÐvOW&RcÇ¨]dG5¬*]d{U|]d{
RUv&]dw|{U]d~b¥Y[EHT~;Q¯RUv*EHRtE$QS]d{UTV]eQZwerk	T\QtrÕ{c]eb¥wa|G&TÇeEH¬}YV]_T ÊTVR"T\QOrÕ{¤EHRUTVwaG*EHYÉ¦¯u]_x"TVYVY
weRc]dGW*QS]_Rcv}T\QZ{c]«QSW&YR"TVG;Rcv&]Q3]ey²W}]dY/x"TRcv&waW&R"~­]dGRcTw|G&TG&TRZ]d &YVT[b¥TVRU]dYV©Æ¦
P ëêSéäê3ëQRTS?UWVIVYX5ZIZäë?ëÉã¤ä èï[RY\|ê1úeé[R¥úaêSéä^]_äÝïÔëü RæHëïÉãÐædï?ïê3é`_bacQed  f/äëeg3ê3é`RAh
i
&w|{_]dªz]d{U©;QS]¨{cTV]«Q w(wHbr 5VEeG*Iw|{_]dªz]d{U©­xZwa{¤I    d³»Rcv&] B 4;:4?@89<;>@ 4Lwe w
x"TRcv${c]eQ3 §]«b¥R`Rcw ¼T[Q`Rcv&]tQ3]d{cT]eQ	  X²i wwehrk(I5]¥Ñ*G}]eI¬5©;N
  Xi wO~Lh1N wO~  {Lh/wa{Z]dªz]d{U©
b d¦`u9]_{c]«bdEHYY/RcvOEHRtxZ]Lv*Edªz]
wÅNwO~

h? x

z8|
½*NP½
Xi
w1h N>l: l²h
wa{]dªz]¨{c©Tw   rk_¦¯u]EHY[QSw­{U]ebdEHYY/RUv*EHR7E­QS]¨{cTV]«Q wÅwHRr ÄT[QZ{c]ebw||G}TVÇeEe¬&YV]_T 
RUv&]d{c]_]dT\Q3R¤Q"EdrÕPQ3]d~­T~­wI5W&Y] s w
i
888¨w*EÀwHpÑ*G&TVRU]_RS© *]_Rcv*EeRtb¥w|GR¤EeTVG*QWw(EeG*IRcv*EeR
T[QQ3R¤Ee¬&YV]$¬5©Y]¥R_I5]¨{cTVªaEeRcTVªz]NPbÐC &{Uw| *wzQ3TVRUTVw|G

¦Û5¦

wH£Ë

Ï1w|{Rcv&]¨w|{c]¨~+l5¦
i
¦

wHË p¨Ï°wa{_~­w|{U]
I5]¨R¤EHTY\Q¤h¤¦LgZv}T\Q"T\Q"]d&Eab¥RcY©;]ey²W}TVªaEHY]dG5R"RUw­EaQ
 
TVG&Rcv*EeRLRcv&]¨{c]]¨5T[QSR¤QtE¼Ñ*G}TVRc]_ÉEH~­TYV©N w*hP

i
0 $wH
Q3]d{cT]eQZwH`r  	QSW*b¤v;Rcv*EeR
½ Xi!w  

x


i


NP½*¤Sh-w

Nl
i
h
wa{]dªz]d{U©½   ﬁEeG*I9]dªz]d{U©   Ë

¤§ÏÉ³ x"v}]d{c]$]dªz]d{U©


NÉ½§Sh"T\QLTGVrÅ³EHGOIÅQSW*b¤vRcvOEHR wT\Q_E
rÕYVTG&]eEH{tbw|~$¬&TVG*EeRcTw|G­we`RUv&]QS]d{UTV]eQ w

¦
ﬀﬁ  _&,0 %Z,E _K1ab &* ghab &gh,02 ! &3 *-,021,*
=/]dR`WOQG&wex(]d5 }YVT\bTVRQSwa~­]ZG}w|RcTw|G*Qpb¥w|G*b]d{cG&TG&ZrÕ{¤EeRcTVwaG*EHYOQS]d{UTV]eQ?Rcv*EeR`x"TVYY5¬*]"W*Q3]¥W&YÉ¦TV{¤Q3R
xC]­I5]¨G&w|RU]­¬5© RUv&]LﬀP9?ﬂ9L;4?@ C;@ALQ3]d{cT]eQLwH7EeG5©Y[EHG&aW*EHa]ﬁﬃﬂ  _x"v&T\b¤v9T[QLRcv&];Q3]d{cT]eQLwH
rk	I5]Ñ*G&]eI­¬©

b 

_N  ~Lh`"!

B
T®`b 
I
B
T®`$# 
NlÎÙhk
 T\QtEHYx"Ed©&Q7ErÕÔ{EHRUTVw|GOEHY1Q3]d{cT]eQx"v}]dG	T\QLE {¤EeRcTw|G*EeY`Y\EeG&|W*Ee|]NPbÐË

Ïw|{¼Ë pdÏ?w|{7TVG*Q3R¤EHGOb¥]|h¤¦
u	v&]¨Gdr T[Q]eyzW*EHYRcw
Ý
wa{¯RUw_¡)³|waG&]tQSv&waW&Y\Iwa¬*QS]¨{cªz]"RcvOEHR	 T\QRUv&]dG$I5]Ñ*G&]eI_¬5©N  ~Lh1 I
T .b ﬃEHG*IN  ~Lh1À_ T .%# &¦
u]$EHY\Q3w;I5]dG}w|Rc]v&]d{U] E|QtW*QSW*EeYVY©¬©w'D#ÀRcv&])(Z9*9DE9?+JK?1=,7:L;»wHCR3xZwQS]d{UTV]eQWw"#ÀwH
r  _¦ BPRLT\QtRcv&]QS]d{UTV]eQ7I5]¥Ñ*G&]«I¬5©N w' #E~Lh N wO~ AhN #E~LhZw|{_]dªz]d{U©5    ¥¦u]
{U]ebdEHYY/RUv*EHRWw-' #	T\Q"E rÕ{¤EeRcTw|G*EeY`Q3]d{cT]eQ¯x"v&]¨G wnEHG*I'#EH{U] rÕ{¤EeRcTw|G*EeYQS]d{UTV]eQLNÉQS]d]$Ë

Ï»w|{£Ë pÏ
wa{"~­w|{U]LI5]¨R¤EHTY\Q¤h¤¦`gZv}]L!=FC;9F:;hr?19<;@A=FP9<B5Q3]d{cT]eQ¯x"v}wzQS]_]dªz]¨{c©$b¥wz]Ìb¥T]dG5RpT\Q¯]«y²W*EeY/RUw$QSw|~]
]dY]d~­]dGR

 rÅ³&x"TVYY/¬*] EeYVxØE«©}Q"I5]dG}w|Rc]«IÌ¬©

¦
=/]dR&r ¬*] E­Q3]d~­T{cTVG} EHGOIYV]¨R.¬§]£E­QSW}¬*QS]d~TV{cTG&werÅ¦"gZv&]¨Gr T[QQUEHT\I;Rcw$¬*] E0/
9<;>=7
421 ;N4FC@A=F£we3T $]dªz]d{U©ZrÕ{¤EHRUTVwaG*EHY}QS]d{UTV]eQ?x"v&T[bÐv¬§]¨YVw|G}zQ?RcwdT\Q?TVGÉEab¥RpE4`Õ{¤EHRUTVwaG*EHY
Q3]d{cT]eQ¥¦`u]_{c]¥]d{CRcv&]_{U]eE|I5]¨{"RcwÊË

Ï?wa{Ë p¨Ï/w|{t~­w|{U]LI5]¨R¤EHTY\QZwaG*EHRUw|W]¨5RU]dG*QSTw|G*Q¦
=/]dRZr)¬*]$E­Q3]d~­TV{UTVG&}³&YV]dR7Ò¬*]$EHG]dY]d~­]dGRZwevr)EHG*IYV]¨R w(¬*]$E­Q3]d{cT]eQTG r  V_¦
gZv&]¨GÅRcv&]Ì  C7 JJP=?!;`wHZwT\QL]d}E|b¥RUYV©RUv&]ﬂY[EHG&aW*EHa]    

?NwO~Lh z¦;BPGÅRUv&]QcEH~]
xØE«©Æ³&Rcv&]QSW} & *w|{cRtwHvwÅT\QZRUv&]_Y\EeG&|W*Ee|] b  

?N wO~Lh65 I
B
z¦
ﬀﬁ87 9O,021,* a:v,0 ' ! a0 '(")+*-,R' 102! &3$*
u	v&]dG ràT[Q]eyzW*EHY*RUw

w|{C¡)³zRcv}]WrÕ{c]ebw||G}TVÇeEe¬&YV]tQ3]d{cT]eQ`bdEeGﬂ¬*]tTVGRc]d{U &{c]dRU]eITG$ELªz]d{c©
Q3TV~­ &Y]xØEd©z¦1BPG*I5]d]eI$YV]dR &  N !*"ﬀ"#Lh`¬*]E rÕÉEHW&RUw|~;EeRcw|Gx"TVRUv r×	

w|{Or×¡)¦1gZv&]
]dY]d~­]dGR1wHCŁﬂ|_wa{¢|Rcv*EeRLY\Ee¬§]¨Y\Q"]dªz]d{c©]eI5|]wH1RUv&] EaQcQ3wb¥T\EeRc]eI|{EH &v7)"N &ﬂh
;Åö=<eäë/åûãÐëï?úeé`Rú|ê3éï>Läë?êeúeéÔê3ëëÔêUè5_ RéÔêëä _úeå?> \@>tëÉã2>däæeçZïA<aãÐï?ïA<eê	Uó[ëÔê _tä _ R«è«þeåêCBàäë»ëÔïÉã"\HåÝêh
Ù
T[QRUv&]dGQUEHT[IRcw¬§]Rcv&] L!= C;?wH1RUv&] b¥wa{c{U]eQS *w|GOI5TVG&]eI5|]Æ¦u]EHY[QSw;EaQcQSwbT\EHRU] x"TVRUv]dªz]d{U©ﬂ OEHRcv
 
|waTVG&­{Uw|~×Q3w|~­]ªz]d{cRU]dZRcwQSwa~­]waRcv&]¨{Lªz]d{cRU]d .TG7)"N &ﬂhCTVR¤Q7b¥wzQ3Rx"v}T\b¤vT\QtRcv&]$Q3W&~×wH
!¥É³/wHØEeYVY1b¥wÆQSRQAweCRcv&] ]eI|]eQWOQS]eI¬©
 
EeG*IwH #?2¨¦Owa{L]dªz]d{U©;xZw|{I    d³/Rcv}]$b¥wz]Ìb¥TV]dGR
Nw ~ Ah1 ! ﬀNLh#ÀwHpRcv&]_Q3]d{cT]eQ wÅ{U]eb¥wa|G&TÇd]eIﬂ¬©ﬃ&ﬁT\QZRUv&]dG­]«y²W*EeY?Rcw RUv&]_~­TVG&T~­EeY*b¥wÆQSR"wH¯EHYVY
 *EeRcv*Q_TVG*I]d5]«I¬5© TVG7)"N &ﬂh¦ﬂgZv}]$QcEH~]
 
TG*IwHtTG5RU]d{c &{U]dR¤EeRcTw|GÅN{c]d }Y\E|bTVG&c~TVG&T~­EeY ¬5©
U~;EHTV~;EeYzhv}w|Y\I}QEeY\QSw$x"v&]dG5r×T\QZ]eyzW*EeY?Rcw MN w|{tRcwZ	¦
=/]dRLG}wHx r)¬*]$E­QS]¨~­TV{UTVG&}¦gZv}]dGE­QS]¨{cTV]«Q w   r 5VÀT\QtQcEHT[IRcw­¬*]TBQ@ADE@ ;4+¼TQÅRUv&]
Q3]dR1Nw ~ AhOM    _T\QtE£Ñ*G}TVRc]Q3W&¬*QS]¨RwerÅ¦"=/]dR"G&wexkrF¬§]]eyzW*EHY?RUw­¡ wa{$	¦"gZv}]dG;xZ]
QUE«©Rcv*EeR_ETrÕÔ{EHRUTVw|GOEHY1Q3]d{cT]eQ w   rKEeReNhCT\Q"¢/BQ@ADE@ ;4+T Rcv}]$QS]dR1N wO~Lh¤Z      T[QLE
Ñ*G}TVRc]Q3W&¬*QS]¨R"wH`¢t¦zu]I5]dG&waRc]_¬5©$¢1ÕP=/T~Nr9høRcv&]QS]¨R"wH`¢1ÕYVT~ﬂT RU]eIErÕÔ{EHRUTVw|GOEHYpQS]d{UTV]eQ¦
=/]dRtW*QtEHY\Q3w$I5]¥Ñ*G}]R3xCwﬂT~­ *w|{cREHGR"b¥Y[E|QUQS]eQZweC  EeG*I¡ÒÕ{¤EeRcTVwaG*EHYpQS]¨{cTV]«Q¥¦1>QS]d{UTV]eQtw(wH
Łd (NÔ{c]«QS ?¦wH/¢b Lh&T[Q`QcEeT\I RcwL¬*]7EŁ, @AF 9 1$C4?@u4ﬂCØNÔ{c]«QS ?¦pE7¢  @AF 9 1tC4?@u4ﬂC¤h
TQVwÅ¬*]dYw|G&ÆQ¬*waRcvRUw$  KEeRdN_hCEHG*I;  KEeRdN>htNÔ{U]eQS ?¦1¡×KtEHR¨NhCEeG*IE	KEeReNhUh¤¦u]
I5]¨G&w|RU]ﬂ{U]eQS *]eb¥RUTVªz]dY©­¬©ŁÕPDTG*DEe/N>hCEHG*I¬©¢1ÕÉDTVG*DEe/N>h1Rcv}]eQS]$R3xZw;b¥Y[E|QUQS]eQLx"v&T[bÐvEe{c]
RUv&]d{c]w|{c]_]eyzW*EeY?Rcw
¢1ÕÉDTVGODEHNh1¡×KEeRdN>h	E	KtEHReN_h ﬂ ¢E  
Ł?ÕPDTG*DEHN_h`

KEeRdN>h	;

KtEHRdN>h ﬂ ŁO 
=/]dR"W*Q¯ÑOG*EHYYV©$]ey²W}TV 

³}
MN
³&¡ EHG*IE	 x"TVRUvRUv&]Lwa{¤I5]d{CTVG*IW*b¥]eIﬂ¬©$Rcv&]LWOQSW*EeY?w|{¤I]d{
we1ŁZ³e]dRc]dGOI5]eI­TVGE G*EHRUW&{¤EeY?x"Ed©­¬©;QS]dRURcTG&T 
 Ä_ w|{"]dªz]¨{c©
 ŁC¦?gZv&T[Qwa{¤I5]d{"T[Q
EeY\QSw RU{¤EeG*QS *w|{URc]eI;Rcw$Q3]d{cT]eQ`¬5©I5]¥Ñ*G}TVG&wa{Z]dªz]d{U©$QS]d{UTV]eQtwEHG*I'#	x"TVRcv;~$W&YVRUTV &YTb¥T RcTV]«Q TG­Rcv&]«QS]
Q3]d~­TV{UTVG&ÆQ¥³-w #	T®°EHG*I;w|G&Y©­T®ØN wO~LhN #E~Lh`w|{"]¨ªz]d{c© b 

¦
 
o`q"¹9so¯¹q ·»m¯¹Â·$qZo1m
u]ﬂaTVªz]TGRcv&T[QLQS]«b¥RcTw|GQSwa~­] ¬*EaQST\b{U]eQSW}YVR¤Q7b¥w|G*b]d{cG&TG&­RUv&]$QSRU{cW*b¥RUW&{c] wet­ÕÉQSW& & *wa{cR¤Q_wH

Ý
³¡ EHG*I 	 Õ{c]ebw||G}TVÇeEe¬&YV]$Q3]d{cT]eQRcvOEHR_x"TVYY¬*]$W*QS]¥W}Y`TVGRcv&]$Q3]eyzW&]dYP¦£=/]dRLW*QÑ*{QSR_{c]eb¨EHYVY
RUv&]Zw|YYVwex"TVG&_{U]eQSW&YRx"v}T\b¤v T\Q waY
 
YVw|{U]_NÔTR`T\QTGÉE|b¥R°EAa]dG&]d{EHY& }{cw| *]d{UR3© wH? *wÆQSTVRUTVªz]ØQS]d~­T{cTG&zQ¤h¤¦
u]_{c]¥]d{"RUwË ÙaÏ/w|{tRcv&]_ &{UwzwHU¦
ﬁﬀﬂﬃﬂ! #"%$ﬁ"&ﬂ('*),+.-!/=/]dR$w;¬*]tE{EHRUTVw|GOEHY*Q3]d{cT]eQ weøzKtEHR¨Nh°NÔ{c]«QS ?¦wHøMN«KEeRdN_hch¤¦
gZv&]¨GRcv}]Q3]dR
 b   ¥_N wO~ Ah1À_  NÔ{U]eQS ø¦/Eb ¥_N wO~Lh1 _ `h
T[Q"Eﬂb¥waG*QSRU{cW*bRcTV¬}YV]L{EHRcTw|G*EeYY[EHG&aW*EHa]we1KtEHR¨Nh¦
gZv&]ﬂwaYVYwHx"TG&; &{cwa *wzQSTRcTw|G(|Tªz]eQW*Q_Rcv&]QSRU{cW*b¥RUW&{c]wHt­ÕÉQSW& } §wa{cRQwH7QS]¨{cTV]«QAx"TRcv~ﬂW}YVRcTÕ
 &YT\b¥TRcT]eQ`TVG¡ wa{TGd	¦
ﬁﬀﬂﬃﬂ! #"%$ﬁ"&ﬂ(' )#+0)/Å=/]dROw¬*]_E{EHRcTw|G*EeY?Q3]d{cT]eQ`wHp¡×KtEHRdN>hCNÔ{U]eQS ?¦`weK	KEeRdN_hchpEHG*I
Y]dRtà¬*]EHG]dYV]d~]dG5RpwH¢|_$NÔ{c]«QS ?¦`we¢|h¦`gZv&]dGRcv&]Q3]dR
 b 

_N wO~Lh1 
T[Q"Eﬂb¥waG*QSRU{cW*bRcTV¬}YV]L{EHRcTw|G*EeYY[EHG&aW*EHa]we1KtEHR¨Nh¦
Û
 /u9]_x"TVYY?Ee{c|W}]w|G}YV©$TVG;Rcv&]_RU{cw| }T\bdEeYQS]d~­T{cTG&bdE|Q3]z³&Q3TVG*b¥]_RUv&]_w|Rcv}]d{tbdE|Q3]_T\Q"QST~­TVY[EH{¨¦
JwaRc] Ñ*{¤Q3RRUv*EHRRcv&]${c]eQ3W&YVRLwaYVYVwextQL{cw|~× }{cw| *wÆQSTVRUTVwaG l¦

x"v&]dG ¦=/]dRWOQQSW} & *wzQS]
G&wexÀRUv*EHR7  ¢t¦gZv&]dGxZ]_bdEeGx"{UTVRc]
Eb  NwO~Lh¯ l_sb  ¥N wO~Lh O	sb  ¥_Nw ~ Ah	


BPRZw|YYVwextQ¯{cwa~ Rcv}T\QZ]eyzW*EHYTVR3©$Rcv*EeRTRtQSWÌb¥]eQ1Rcw$ &{cweªz]LRUv*EHRtRcv&]Q3]dR
sb  d_N wO~Lh		 
T[Q?E"b¥w|G*Q3Rc{UW*b¥RcT¬&YV]p{¤EHRUTVwaG*EHYY\EeG&|W*Ee|]CTVGLwa{¤I5]d{Rcwtbw|G*b¥YW*I5]z¦=/]dR?WOQ/G&wexÅTVGRc{UwI5W*b¥]`RUv&]CQS]d~TV{cTG&
¡  x"v&wzQ3]­Q3W& & *w|{UR_T\Q_I588d¤ EHGOI x"v&T[bÐvT\Q"]eyzW&TV & *]eIx"TRcv~­TVGE|Q_EaI&I5TVRUTVwaGEHG*Ix"TRcv
E &{UwI5W*b¥R$I]¥Ñ*G&]eI¬5© SÌÃ
Å(S
T®OS;
   EHG*I S­Ã
Å)T OS
 ¦u]
bdEeGb¥Y]eEH{UYV©b¥w|GOQST\I]d{RUv&]_ &{cwaÞ3]eb¥RcTw|G  {cwa~¡ TVGRcw$¡  I]¥Ñ*G&]eI­¬©  N>Søh1 ST .S Ä
EeG*I  N>S/hZ ÒT®S  ¦Cu9]£EHY\Q3w;I5]dG}w|Rc]¬5©  TVRQZG*EHRUW&{¤EeY`]dRc]dGOQSTVwaGEaQEﬂ~w|{c }v&T\Q3~ wH
EeYV|]¨¬&{¤EaQØ{Uw|~¡ TG5RUw$¡   ¦?u	TRcv;Rcv&]«QS]_G&w|REHRUTVw|GOQ¥³*xZ]_G&wexÄvOE«ªz]
sb 

NwO~Lh   b 

N

N w1h8~ Ah1F
MzTG*b¥]${c]ebw||G}TVÇeEe¬&YV]QS]d{UTV]eQ_Ee{c]$]»]eb¥RcTªz]dYV©; &{U]eQS]¨{cªz]eI¬5©~w|{c }v&T\Q3~;QNÉbÐËml5³peÏ`w|{TVG*Q3R¤EHGOb¥]|h¤³


N w1h1T\Q"E$¡

ÕÔ{U]eb¥wa|G&TÇeEH¬&Y]QS]d{UTV]eQ¦`È]dGOb¥]LxZ]Ee{c]_G&wexÀYV]«IÌRUw  &{cweªz]_RcvOEHR"Rcv}]Q3]dR
b 

_Nﬂ# ~ Ah`  
T[QE$b¥w|GOQSRc{UW*b¥RUTV¬&Y]{EHRUTVw|GOEHYY\EHG}|W*Ee|]wa{]¨ªz]d{c©;¡

Õ{¤EeRcTVwaG*EHYpQS]¨{cTV]«QY#¦CÈwexZ]dªz]¨{d³&Q3TVG*b]¡

T[Q"E£Ñ*G}TVRc]Q3]d~­TV{UTVG&}³QSW*b¤vEﬂQ3]d{cT]eQY# vOE|QLEÑ*G}TVRc]_GW&~$¬§]¨{ÒwH°YV]¥RtI5]¨{cTVªaEeRcTVªz]«QNÉbÐ°b¥w|{Uw|YVY[EH{U©
l¦
i
¦ lweØË pdÏ&wa{ZTVGOQSR¤EeG*b¥]|h¦`È]¨G*b¥]"Rcv}]d{c]t]dT\QSRQ1EHG­]»]ebRcTVªz]ZÑOG&TVRU]ÉEe~­TVY©ﬂN>

h


i
0 
wHxZwa{¤I&Q1wH


QSW*b¤vRcv*EeRÁN #

h


i
0 
T\Q"]d}E|b¥RUYV©;]eyzW*EHYRcwRcv&]Ñ*G}TVRc]_ÉEH~­TYV©­weCRcv&]YV]¥R7I5]d{UTVªaEHRUTVªz]eQ"wH
#_³§T `xC] Q3]dR #

 
Xi

#	w|{L]dªz]¨{c©	 	Ë

;ÏP¦Zu] bdEeGEHYx"Ed©&QtQSW} & *wzQS] RUv*EHR 
i


TVGÊQSW*b¤v
EﬂxØEd©RcvOEHR5#
i
 #¦_MzTVG*b]ﬀT\Q"¬5©Êb¥w|GOQSRc{UW*b¥RUTVw|GQ3R¤Ee¬&YV]¬5©;YV]RLI5]¨{cTVªaEeRcTVªz]Æ³&Rcv&]d{U] ]dT\QSRQØwa{
]dªz]¨{c©   (Ë

;Ï/EeG*Iﬂw|{C]dªz]d{c©£½  EHG&waRcv&]d{7NÔ]»]ebRcTVªz]¨YV©b¥w|~ &W&R¤Ee¬&YV]ahTG5RU]d|]¨{1cNP½&h  (Ë

;Ï
Q3W*bÐv;RUv*EHR7½ X²i"#

 #
ﬂﬁQﬃ
¦1> & &Y©5TG&G}wHx {c]dY[EHRcTw|GNlqlzh1Rcw$]dªz]d{c©%#

³&xC]a]dR"Rcv}]{U]dY\EeRcTw|G*Q

8 (Ë

ÏÉ #

ÀNﬂ#

~

h?
x

z8|
½	#
ﬂﬁQﬃ
RUv*EHR7bdEHGEeY\QSw$¬*]]d &{U]eQcQ3]eI­E|QtE YVTVG}]eEH{ØQS©}QSRc]¨~
ﬁN ~

h?N
x

z8|
½ 

h!
x"v&]¨{c]" I5]dG&waRc]eQ Rcv&]b¥waYVW&~GÂªz]«b¥Rcwa{;N #

h


i
0 
³Zx"v}]d{c]N  ~

h$I]dG&w|RU]eQ Rcv&]b¥waYVW&~­G(ªz]ebRcw|{
Nﬂ#

~

h


i
0 
  ¡


EeG*IÀx"v&]d{U] 

I5]¨G&w|RU]eQRUv&]ﬃQcyzW*EH{U]Â~ÌEHRc{UTV	we$w|{¤I]d{# I5]¥Ñ*G}]eIÀ¬5©
N


h
>0 ﬂﬁ $ﬃ
 I9EeG*IÅ¬5©ﬃN 

h
10 2
 T ,. 5 cNÉ½Ohtw|{ ]dªz]¨{c© ÁË

ÏÉ¦&%LQ3TVG&G&wex± &{Uw| *w|Õ
Q3TVRcTw|G*QWpz¦ n5¦

EHG*Ipz¦qn¦qlwe7ËoleÏP³5TRZw|YYVwextQZ]eE|Q3TVY©ﬂ{cwa~ w|W&{tbw|~­ &W}R¤EHRUTVwaG*QZRcv*EeRxC]bdEHG;x"{cTRc]
#Ä NI$Ò 8tÊhtN
x

z8|
V?½"h

Nﬂ#§ﬂ~

hÉ

i
0 
TG	EHG	]/]«b¥RcTªz]xØEd©z¦ÀÜ¬OQS]d{Uªz]RUv*EHRÌEHYVYtRcv}]]dGRc{UTV]eQwe EeG5©(~;EeRc{UTV 

¬*]dYw|G&ÅRUw	I5 z¦
È]¨G*b¥]z³CQSTG*b¥];Rcv&]ÊQSW&¬OQS]d~­T{cTG&ÅI¤wH¡

T[Q¼T[QSwa~­w|{U &v&T\b$RcwÅRUv&];¬§wzwaYV]eEeGQS]d~TV{cTG&&³`TR
waYVYVwextQZ]eEaQSTYV©ﬂ{Uw|~ RUv&T\QZY[E|QSR"{U]dY\EeRcTw|G;Rcv*EeR
#  ~­TG


i
0 
NUN #

~

h?ÃD!

ht
n
x"v&]¨{c]!¥7I5]dG&waRc]eQwa{ﬂ]dªz]¨{c©ﬃ  Ë

;Ï"Rcv&];{¤EeRcTw|G*EeYY[EHG&aW*EHa]{c]eb¥wa|G&TÇd]eI9¬©ÅRUv&]¬*wzw|Y]eEHG
NW& ÅRcwRcv&]$ &{U]dª5Tw|W*QLT[QSw|~w|{c }v&T\Q3~h"EeW&Rcwa~;EHRUw|G	Nﬂ!§(ﬀ"#Lh"x"TVRUv!9 NI; 8¤h¤³?x"v&]d{U]ﬂRUv&]
{U]d &{c]«QS]dGR¤EeRcTVwaGﬀ(T\QI5]¥Ñ*G&]«I ¬©Rcv&]~;EHRU{cT\b]eQN
Vdh
z|
EHG*I9x"v}]d{c]%#T\QLRcv}];b¥w|YW&~­Gªz]ebRcw|{
x"v&wÆQS]­]¨ªz]d{c©]dG5RU{c©T[QA]«y²W*EeY1Rcw³]d&b]d &Rc]«IRcv&]ÔÕRcvÅx"v&T[bÐvT\QZI¦JwaRc]$Rcv*EeR­Nﬂ!¥\hP

i
0 T\QE
 *Ee{cRUTVRcTw|G;wHR RUv*EHRtbw|G*Q3T\QSRQTGb¥w|G*Q3Rc{UW*b¥RcT¬&YV]7{¤EHRUTVwaG*EHYY\EeG&|W*Ee|]eQ¦ZÈt]dG*b¥]LTRZw|YYVwextQZRcv*EeR
sb   _Nﬂ# ~ Ah1   
ﬁ
i
ﬃ


!  
ÜtW&{" &{Uw| *wzQ3TVRUTVw|GwaYVYwHxtQZG}wHx TV~­~$]eI5T[EHRc]¨Y®©_{cwa~àRUv&T\QZY[E|Q3R"{c]dY[EHRcTw|G?¦
'
	 /

h%LQSTG&(Rcv&]]»]ebRcTVªz]T\Q3w|~­wa{c &v&T[QS~ ¬§]¨RSxC]d]dG 	 EeG*IÀ¡YX~­]dGRcTw|G&]«IÂTVG	RUv&]
 &{U]dYVT~­TVGOEH{c©£QS]ebRcTVwaG?³zTVR1w|YVYwextQ¯]eEaQSTVY©{cwa~ Rcv&]AEH¬*weªz]L &{cwa *wzQSTRcTw|G;Rcv*EeRt­ÕPQ3W& & *w|{UR¤Q"EH{U]_EHY[QSw
]»]ebRcTVªz]¨YV© {¤EeRcTw|G*EeY/w|{t]dªz]d{c©¡YX&Õ{¤EeRcTw|G*EeY`Q3]d{cT]eQ¥¦
l²hØBPR¯waYVYVwextQZ]eEaQSTYV© {cw|~  &{cwa §wÆQSTRcTVwaG*QOl5¦

EeG*I l¦qlRUv*EHR"]dªz]¨{c© YVT~­TVRU]eI ¡ÒÕ{¤EHRUTVwaG*EHYpQS]d{UTV]eQ
wnbdEHG¬§]_]»]ebRcTVªz]¨YV© x"{cTRcRU]dGE|Q¯w|YYVwextQ
wÅ ~­TG


i
NÉ½

ÃD!

h N 1Ph
x"v&]¨{c] T[QZE_ §wÆQSTRcTVªz]tTVGRc]¨|]d{¨³²x"v}]d{c] Nﬂ!

h


i
0

T\QCEÉEH~­TYV©_wH{EHRcTw|G*EeY?Y\EeG&|W*Ee|]eQ"EeG*Iﬂx"v&]¨{c]
NÉ½

h


i
0

T[QEÉEH~TVYV©wH7 *wzQSTRcTªz]­TVGRc]da]d{¤Q¦u	v&]dG wT\QE¢1ÕYVTV~$TVRU]dIQ3]d{cT]eQ¥³{c]dY[EHRUTVw|GN
¯ÉÊh
T[QATG9 OEH{cRUT\b¥W}Y\EH{Q3RcTVYYªaEeYVT\I¬&W&R_RUv&]¼ÉEe~­TVY©N !

h


i
0

T\QLG&wex E *Ee{cRcTRcTw|GwHO

¦­BPGRcv&T[QLY\E|Q3R
bdEaQS]z³»{c]dY[EHRcTw|G(N
¯ÉÊhCv&waY\I&QLEeY\Q3w­x"v&]dGxC] {c]d &Y[E|b¥]~­TVG;¬©;~;EH;TVGTVR¨¦_BßR"w|YYVwextQRUv*EHR_]dªz]d{U©
¢1ÕYVT~ﬂTRc]¨I¡ÒÕÔ{EHRUTVw|GOEHYtQS]¨{cTV]«QT\QEeY\Q3wEÂN\¢1ÕÔYTV~$T Rc]eI§h`	 Õ{¤EeRcTw|G*EeYtQS]d{UTV]eQEHG*I(TVR b¨EHG(¬*]]«E|QSTYV©
b¤v&]eb
 
]eI Rcv*EeRRUv&]b¥w|Gªz]d{¤Q3]_EHY[QSw$v&w|Y[I&Q¥¦1gZvW*Q"xZ]_ &{UwHªz]«IﬂRcv*EeR
¢1ÕÉ=/TV~NP¡ h1Â¢°ÕP=/T~­N 	Àh ﬂ ¢1ÕÉDTVG*DEe&N>h)ﬂ ¢ 5 
>YY/RUv&]EH¬*weªz]TG*b¥YW*QSTw|G*Q"Ee{c]_TVG­ÉE|bRtQSRc{UT\b¥R_NÉQS]d]_RUv&]_G&w|RU]eQØwaYVYwHx"TG& bw|{cwaYVY[EH{c©Ù&¦ÎÙh¤¦
i
hØJwaRc]Ñ*GOEHYVY©­RcvOEHR"Rcv}]Q3TVRUW*EHRUTVw|GTVG­RUv&]_Rc{Uw| &T[bdEHYQ3]d~­TV{UTVG&_T[Q"b¥w|~­ }YV]dRU]dYV©£I5T »]d{U]dG5R1{cwa~
RUv&]tQSTRcW*EeRcTVwaGﬂTG¢;w|{1TG*QSREHG*b¥]Æ¦`BPG*I5]d]«I­ÕPQ3W& & *w|{UR¤QCEH{c]"G}w|R`{EHRcTw|G*EeY*TVG |]¨G&]d{¤EeY5w|{°EH{c¬}TVRc{EH{U©
¢1Õ{¤EeRcTw|G*EeY?QS]¨{cTV]«QLNPbÐØË

ÏÔh¦
gZv&]_w|YVYwex"TVG& {U]eQSW&YR¯waYVYVwextQZT~­~­]eI5T[EHRU]dY ©{cwa~ Rcv}]R3xCwﬂ &{U]dªTVw|WOQZ &{cwa §wÆQSTRcTVwaG*Q¥¦
 ﬂﬃﬀﬂﬀ )#+ /À=/]¨R×¬*]$E;b¥w|G*Q3R¤EeG5R_TVG¢ÊÅ|_;NÔ{U]eQS ?¦_TVG¢ÊÅ_|h¤¦gZv&]dG
TR"T\QZI]eb¥T\I}EH¬&Y]Lx"v&]dRUv&]d{tE QS]¨{cTV]«QZTVG;¡×KtEHR¨NhtN{c]eQ3 ?¦`TVGE	KtEHReN>hchpT\QZ]eyzW*EHY?RUw Rcv&]b¥waG*QSREHGR
Q3]d{cT]eQ"àwa{"v*E|QtEﬂbwz];bTV]dGRLNw|{tEHGTVG5ÑOG&TVRU]LG5W}~ﬂ¬*]d{CwH°b¥wz]Ìb¥TV]dGR¤Q¤h`]eyzW*EeY?Rcw$¦
'
	 /(gZv&]QcEe~­]L{U]eQSW&YR"v&w|Y[I&Q"w|¬ª5Tw|W*Q3YV© w|{7¡YX&Õ{¤EHRUTVwaG*EHYpQS]d{UTV]eQ¦
 
r o`·Ì¹ 9qC· _qZo1º8m
gZv&]_ &W&{U *wzQS]_weRcv&T[QZQS]«b¥RcTw|G­T[Q¯Rcw$Q3v&wexEY\Eab
 
we1Q3©5~­~]dRc{U©¬*]dR3xC]d]dG$~­TVG$EeG*I­~;EH x"TRcv
{U]eQS *]eb¥R7Rcw;*EHRUw|W &{Uw| *]d{URcTV]«Q¥¦_BPG*I5]d]«IxZ]$b¨EHG &{UwHªz]Rcv*EeR_

T\QLE­*EeRcw|W]¨5RU]dG*QSTw|GwHt¡)³
¬&W}RZRcvOEHR"
MN
T[Q¯G&waR"E*EeRcw|W]d5RU]dG*Q3TVw|G$wHK	¦`u]Lx"TVYY*QS]¨]LY\EeRc]d{1RcvOEHRZRUv&T\Q1{c]eQ3W&YVR1T[QZQSRU{cwaG&|Y©
b¥waG&G&]ebRc]eI­x"TVRUvI5]eb¥T[I&EH¬&TYVTRS© {U]eQSW}YVR¤Q¯wa{tQS *]eb¥T[EHYQ3w|{cRQwe1]eyzW*EHYTVR3©  &{Uw|¬&Y]d~;Q¥¦
p
bﬁﬂﬀ   b"`_ aZ0faE,0-_ea
	
ﬁﬀﬂﬃﬂ! #"%$ﬁ"&ﬂ(' 	+-/(  T[Q"Eﬂ*EeRcw|W;]dRc]¨G*QSTw|G;wHC¡)¦
  /=/]dRtw¬*]tE_  ÕÔ{U]eb¥w|aG&TVÇ«EH¬&Y]"QS]¨{cTV]«QwH ¡   _¦»g w_ &{Uweªz]Zw|W}{¯ }{cw| *wÆQSTVRUTVwaG?³zxZ]
~$W*QSRØQSv&wexÀRUv*EHRZwÅT[Q"¡ÒÕÔ{U]eb¥wa|G&TÇeEH¬&Y]z¦1JwaRc]LÑ*{¤Q3R"Rcv*EeRxC]bdEHGQSW} & *wzQS] RUv*EHRWw(T[QZG&w|Rt]eyzW*EHY
RUwRUv&]$b¥waG*QSREHGR_QS]d{UTV]eQ_ Q3TVG*b¥]Rcv&]¨{c] T\QtG&w|RUv&TVG&;RUw­ &{cweªz] TGRcv}T\QLbdEaQS]z¦gZv&]dGø³Eabdb¥wa{¤I5TG&
RUw &{cwa §wÆQSTRcTVwaG

¦ÝÛ5¦

wH£Ë

Ï1w|{ RcwRcv&]¨w|{c]¨~el5¦
i
¦

wH¼Ë pÏP³Rcv&]d{U]­]dT\Q3R¤Q_EQ3R¤EH¬}YV]; Ý Õ~­wI5W&Y]
×  w
i
88¥w   weÑ*G}TVRc];R3© §];x"v&T[bÐvﬃb¥waG5REHTG*Q wC¦MzTG*b¥]w 5×³1xZ]ÊbdEHGﬃEeYVx"Ed©}Q
Q3W& & *wzQ3]ﬂRUv*EHR w  T\Q"G&w|R_]eyzW*EHYRcwRcv&]£b¥w|G*Q3R¤EeG5R_Q3]d{cT]eQL wa{L]dªz]d{U©;Y 	Ë

¤§ÏÉ¦LÈ]¨G*b¥]RUv&]d{U]
]dT\Q3R¤Q"EÉEH~­TYV©;N

 h 

i
0  wHp]dYV]d~]dG5RQ`wH°±Q3W*bÐv;RUv*EHR
w

¾
 
i

 Ã w  

~TVG

i
N

 Ã w  h N
i


hk
MzTG*b¥]dw  Å¡ 5V_³5TVR"w|YYVwextQZ{cw|~{U]dY\EeRcTVwaGÅN
i


h"RcvOEHRL]dªz]¨{c©;Q3]d{cT]eQ

*Ã w*¬*]dYw|G&ÆQARUw
¡ _¦=/]dR"W*Q"G&wexÄTG5RU{cwI5W*b]Awa{"]dªz]d{U©­  (Ë

¤§Ï»Rcv&]_TG5RU]d|]d{


	~­TVG*

 Ł1

Ã w

 ¡  N
i
 l²h
x"v&T[bÐv	]¨5T[QSR¤Q$QSTG*b¥]Rcv&]Q3]dR;b¥waG*QST[I5]d{c]«IÂTVGN
i
 l²h T[QﬂG&w|G}ÕÔ]d~ &R3©EeG*I	v*E|Qﬂwa¬5ªTVwaW*QSY©	E9Y]eE|Q3R
]dY]d~­]dGRd¦pgZv&]dG7#




Ã w

 ¡ T ÄEeG*I





w|{t]dªz]d{U©;  ﬃË

¤*ÏP¦"=/]dRtG&wex" ¬*]
RUv&]¡ÒÕÔ~­wIW&YV]La]dG&]d{EHRU]eI¬©ﬂRUv&]QS]d{UTV]eQY#
i
88d"#

¦1BPRZwaYVYVwextQ¯{Uw|~ {U]dY\EeRcTVwaGN
i


h1RUv*EHR
wÅN

i


i
h?ÃD#
i
¾ 88 ¾ N





h?ÃD#

     #
i
88¥"#


g?w]dGOIw|W&{_ &{UwzwHU³TRQSWÌb¥]eQRUwQSv&wexRUv*EHR T[QLQSREH¬&Y]z¦$=/]dR_Rcv&]¨G½¬§]$TVG ﬁEeG*I

¬*]$TVG
Ë

¤*ÏP¦ZMzTG*b¥]T\QtQSREH¬&Y]z³5RUv&]d{U]]¨5T[QSR¤Q"EÉEe~­TVY© wH1TG5RU]d|]¨{¤QN 


NP½*

hUh


i
0 
 Ł

QSWObÐv;RcvOEHR
½-Xi"#




Ãﬃ½-Xiw




ÃN

¾


i



NP½*

h/Ã w

h1

~­TVG


i
NUN


 


NÉ½§

hch?Ã w

h	 Ê¡    
È]¨G*b¥]_]dªz]d{U©­Q3]d{cT]eQLN


 


NP½*

hUh?Ã w

¬*]dYw|G&ÆQRUw­¡  EHG*IEabdb¥w|{I5TVG} RcwI5]¥Ñ*G&TRcTw|G
N
i
qlzh¤³&TRZw|YVYwextQZRcv*EeR


 


NP½*

h 


w|{t]dªz]d{U©­8 (Ë

¤*ÏP¦1È]¨G*b¥]LxC]Lv*Edªz]
½-Xi #

N


 

i
NP½*

h 

i
h?Ã #
i
¾ 8¼¾ N





NP½*

h


h?ÃD#

 & 
gZv&T[Q }{cweªz]eQ¯RUv*EHR6 T[Q"QSREH¬&Y]z¦1gZv5WOQ w(T\Q"¡ÒÕ{c]eb¥wa|G&TÇeEH¬}YV]_EeG*IRUv&T\QZ]dGOI&QZw|W&{t &{UwzwHU¦
BPRCQSv&waW&Y\I ¬*]G&waRcT[b¥]eI Rcv*EeRZ

T\Q`TVGÉEab¥RCEL!=F C;>?7L;>@ 4"*EeRcw|W$]dRc]dGOQSTVwaGﬂwe¡ E|Q1QSv&wextQ
RUv&]Lw|YVYwex"TVG&$b¥wa{cwaYVY\Ee{c©­we1Rcv}] }{c]dªTVwaW*QZ{c]eQ3W&YVR¨¦
ﬁﬀﬂﬃﬂ! #"%$ﬁ"&ﬂ(' 	+0) /(

T[Q"Eﬂbw|G*Q3Rc{cWOb¥RcTªz]L*EHRUw|W]d5RU]dG*Q3TVw|G;weC¡)¦
 /ﬃ=/]dRZw  ¡   ¬*]E$

ÕÔ{U]eb¥wa|G&TÇeEH¬&Y]QS]d{UTV]eQZaTVªz]dG;¬©;Eﬂ

ÕÉEHW&RUw|~;EeRcwaG?¦
=/]dR WOQRcv}]dG(QSv}wHxÁRcvOEHRRUv&]­ &{UwzwH_wet &{cwa *wzQSTRcTw|G
i
¦

]dG*EH¬}YV]eQ_w|G&]­RUw]»]ebRcTVªz]¨YV©bw|G*Q3Rc{cWOb¥R
E¡ÒÕPEeW&Rcwa~;EHRUw|GÅ{U]eb¥w|aG&TVÇ¨TVG& wZ¦;Jtw|Rc] Ñ*{QSRRUv*EHR TR_T\Q_I5]eb¥T[I&EH¬}YV]E|bdb¥wa{¤I5TG&RUw &{Uw| *wzQ3TVRUTVw|G
l¦

x"v}]dRcv&]¨{ w ±_ EeG*I9RUv*EHRTVR_T\QLTV~~ﬂ]eIT\EHRU]_Rcwbw|G*b¥YW*I5] TG9RUv&T\Q_bdEaQS]z¦È]dG*b¥] xC]­b¨EHG
Q3W& & *wzQ3]ﬂRUv*EHR w(T[QG}w|RL]eyzW*EeYRUw­Rcv&]£b¥w|GOQSR¤EeG5RAQS]d{UTV]eQL_¦LgZv&]dGø³/Eabdb¥w|{I5TVG}­Rcw­RUv&] }{cwzwHØwH
 &{Uw| *wzQ3TVRUTVw|G

¦ÝÛ5¦

weAË

Ïpw|{Lwe"Rcv}]dw|{U]d~#l5¦
i
¦

wHAËqpdÏP³»xZ] b¨EHGb¥w|G*Q3Rc{UW*b¥RL]d &YT\b¥TRc]dY©ﬂRUv&]$QS]d{UTV]eQ
w*1EeG*IRcv}] ]dYV]d~]dG5RQ

`weØ$TVGªzw|YVªz]«IÌTG{U]dY\EeRcTVwaGÅN
i


h"wHCRUv&]  &{cwzweCwHC &{cwa *wzQSTRcTw|G
i
¦

¦
Dwa{c]dweªz]d{¨³*E|bdb¥wa{¤I5TG&;EezEHTG9RUw­ &{Uw| *wzQ3TVRcTw|G l¦

³»xZ] b¨EHGEHY[QSw­]/]«b¥RcTªz]dYV©QSW& } §wÆQS]$Rcv*EeRL]dªz]d{U©
Í
w*T\Q"I5T[QSRUTVG*b¥R1{cwa~ Rcv&]b¥waG*QSREHGRLQ3]d{cT]eQ_ EHG*I;TVR"T[QZ §wÆQcQ3TV¬&Y]Rcw$b¤v&wzwÆQS]wa{"]dªz]d{U©­  (Ë

¤§Ï
Eb¥wz]Ìb¥TV]dGR. 5À_)wH.w*É¦%LQSTG&_Rcv&]7I5]dG}w|R¤EeRcTw|G*QZwe?Rcv}] &{UwzwHpwH &{Uw| *wzQ3TVRUTVw|G
i
¦

³5xC]a]dR
T~­~­]eI5TEeRc]dY©RcvOEHRsWP



	

/wa{]dªz]¨{c©8 (Ë

¤§ÏÉ¦
=/]dRW*QLG&wexÁI5]¥Ñ*G&]$Rcv}]¼Ñ*G}TVRc]QS]¨R  Ë &
i




i
Ï	3 8 3ÂË W  



 ÏP¦­&wa{]dªz]d{U©
 
ÀN
 
 h 

i
0     ³5Y]dRZW*Q1Rcv&]¨G;I5]¥Ñ*G}]LRcv&]AQS]d{UTV]eQ,#  N
 
h1
 
 Ã w  x"v&]d{c]A  (Ë

¤*ÏP¦p>{caW&TVG&£E|Q
TGRUv&]_ &{cwzwe1wH° &{cwa §wÆQSTRcTVwaG
i
¦

³*TVRCT\QZ]eEaQS©;Rcw$Q3v&wexÀRcvOEHR
wÅ

¾


i
N

 
 
 h?Ã #  N
 
h N
i

i
h
EeG*IRUv*EHRtxZ]_v*Edªz]wa{]dªz]¨{c©$½ﬃ EHGOIÌ]¨ªz]d{c©  nË

§ÏP³
½
Xi
#  N
 
h1

¾
2

i
N
 
  
 2 NÉ½§Sh
 
2 h?ÃD#

N
 
h N
i
ÎÙhO
MzTG*b¥]$N #  N
 
h8~

hC
 
 N w  ~

h`wa{]¨ªz]d{c©	 (Ë

¤*ÏP³&TVR"T[QG}wHx ]eE|Q3©RUw­I]eI5W*b¥]L{Uw|~ RUv&] &{UwzwHÉQ
we &{cwa §wÆQSTRcTVwaG

¦ÝÛ5¦

wHØË

Ï*w|{1weRcv&]dwa{c]d~ l¦
i
¦

wHØËqpdÏ»EHG*I {cw|~ﬁ{U]dY\EeRcTw|G*Q"N
i

i
h1EHGOIN
i
ÎÙ5hpRcv*EeR
wT\QZ{c]«b¥w|aG&TVÇd]«IÌ¬©­RUv&]

ÕPEeW&Rcwa~;EHRUw|G
&­N
 
h1NcN



 

h


i
0 
f_NcN
 



2
NP½*¤Sh
 
2
h
i
>0 2


h

z|
f_N
 

N w

~

hUh


i
0 
h
wa{"]dªz]d{c©
 
N
 

h


i
0 
   ¦1Dw|{U]dweªz]d{1Rcv&]7 &{cwzwe1wH &{Uw| *wzQ3TVRUTVw|G
i
¦

QSv&wextQZRcvOEHR"Rcv}]d{c]L]¨5T[QSR¤Q
 
   Q3W*b¤v9RUv*EHR &­N
 
htT\Q_EHG¡ÒÕPEeW&Rcwa~;EHRUw|G?¦gZv&]d{U]¥w|{U] TVRLw|YYVwextQLRcv*EeRxC]­b¨EHG]»]eb¥RcTªz]dYV©
Ñ*GOIE ¡ÒÕÉEHW&RUw|~;EeRcw|G{c]ebw||G}TVÇdTG&wÅ¬©­YVwzw
 
TG&$EHRt]dªz]d{U©­EeW&Rcwa~;EHRUw|G&­N
 
h¤¦
gZv&]_w|YVYwex"TVG& {U]eQSW&YRZT[Q"EHG]«E|QS©Ìb¥w|G*Q3]eyzW&]dG*b¥]_we`RUv&]_ &{c]dªTVwaW*QZ &{Uw| *wzQ3TVRcTw|G?¦
 ﬂﬃﬀﬂﬀ 	+  / BPR­T[Q­I5]eb¥T[I&EH¬}YV]x"v&]dRUv&]d{;E|Õ{c]«b¥w|aG&TVÇeEe¬&YV]Q3]d{cT]eQﬂ¬*]dYw|G&ÆQÌRUw
¡ wa{"G&w|R¨¦
 /(gZv&]£b¥w|{Uw|YY\EH{U©ﬂw|YYVwextQZ]eEaQSTVY©ﬂ{cwa~ Rcv}] }{cwzwHCwe` &{Uw| *wzQ3TVRUTVw|G
i
¦ql x"v&T\b¤v;Q3v&wextQRcv*EeR
E­"|Õ{¤EeRcTVwaG*EHY°QS]d{UTV]eQWw(¬*]dYVwaG&zQRUw;¡  VﬃT TVRtT\QtE­¡ÒÕÔ{EHRUTVw|GOEHYpQS]d{UTV]eQtEHG*ITQÅRUv&]d{U]
]dT\Q3R¤Q
 
  ﬁQ3W*bÐv;RUv*EHR/&­N
 
hCT\Q"EHGÊ¡ÒÕPEeW&Rcwa~;EHRUw|G?¦
bﬁ\[  &, gh".*-, a		

u]v*Edªz]LRUv&]Lw|YVYwex"TVG& G&]¨zEHRUTVªz]_{c]«QSW&YRZw|{7
MN
¦1Jtw|Rc]_RUv*EHRtTVRtb¥Y[EHT~;Q`]ey²W}TVªaEHY]dG5RUYV©$Rcv*EeR

Ý
T\QZG&waRLE$*EHRcwaW]dRc]¨G*QSTw|G­weC¡YX?¦
ﬁﬀﬂﬃﬂ! #"%$ﬁ"&ﬂ(' 	+/(

T[QZG&w|R7E *EHRUw|W]¨5RU]dG*QSTw|G;wH 	¦
 /(=/]dR/ﬀEHGOI¬*]RUv&]_R3xZw$

ÕÔ{U]d &{U]eQS]dGR¤EeRcTw|G*Q"wH`

wHpw|{¤I]d{

I]¥Ñ*G&]eI­¬©
ﬀNP½&h¯ N

h¤ ﬀNS¿h¯ NI²h EHG*I *NÉ½OhpNIzh¤*N3¿¥h1 Nﬂ

h
%LQ3TVG& RUv&]eQ3]R3xCw {c]d &{U]eQS]¨G5REHRcTw|G*Q³&TVR"T[QZ]eE|Q3©­RcwQS]d]7Rcv*EeRRUv&]QS]d{UTV]eQ



x
y{z
ﬁQ


ﬃ
}
~  ~

 EeG*I



x
yfz
ﬁ 


ﬃ
}
 ~  ~


Ee{c]
MN
Õ{¤EeRcTVwaG*EHY7QSTG*b¥];Rcv}]d©ﬃEH{c]{c]eQ3 *]eb¥RcTªz]dYV©{U]eb¥wa|G&TÇd]eIÅ¬5©Rcv&]RSxCw
MN
ÕPEeW&Rcwa~;EHRE9wH
wa{¤I5]d{

E|QUQSwb¥T[EHRU]eIx"TRcvJﬀEeG*IÌEHG*I­aTVªz]dG;¬©
Ö
9%:
;%<
  
 
= =
I I

½
I¯¿

9%:
;%<
  
 
= =
I I
I`½


¿
TV|W}{c]
i
¦

È]¨G*b¥]LRUv&]QS]d{UTV]eQ


 '


 x
yfz
ﬁ 


ﬃ
}
N~  ~   ~  ~

h
T[Q"MNdÕ{¤EeRcTw|G*EeYP¦CXZ©;QS©~­~­]dRU{3©z³|Rcv}]Q3]d{cT]eQ
wÅ x
yfz
ﬁQ


ﬃ
}
N~  ~

 ~  ~ «h 
T[Q"EHY\Q3w­
MN
Õ{¤EeRcTVwaG*EHYÉ¦ZBPRZwaYVYVwextQZRUv*EHRtRcv&]Q3]d{cT]eQ	#ÀI]¥Ñ*G&]eI­¬©
# 	¾ w9	~ÌEH*N wh1
x
y{z
ﬁQ


ﬃ
}
~8~E~

 ~  ~

~
T[Q

Õ{¤EHRUTVwaG*EHYÉ¦Dwa{c]dweªz]d{/#À¬*]dYw|G&ÆQRcws	+T _¦"XZW&R#ÀbdEeG&G&waRL¬*]dYVwaG&­Rcws	KEeReNh
Q3TVG*b¥]_TR"xZ]d{U]LRcv&]bdEaQS]z³&xC]_xZw|W}Y\I­v*Edªz]_E|b¨b¥w|{I5TVG&$Rcw  }{cw| *wÆQSTVRUTVwaG l5¦ql
 b ÅNÉ½¿h

_N #E~Lh¯ I;sb ÅNP½L¿h

E~  ~

 ~  ~

  FKEeRdNÉ½§¥¿h
x"v&T[bÐvT\Qtb¥YV]«EH{cY©­G&waRLRcv&]£bdE|Q3]z¦tÈ]dG*b]TRwaYVYwHxtQ"RcvOEHR_

T[QG&waR_E­*EHRUw|W]dRc]¨G*QSTw|Gweh	¦
gZv&T[Q]¨G*I&QZw|W}{ &{UwzwHU¦
'
	ﬁ/

h BßR?w|YYVwextQ?]eE|Q3TVYV©t{cw|~ Rcv&]ØEH¬*weªz]Z{U]eQSW&YRRUv*EHRp &{cwa §wÆQSTRcTVwaGdl5¦ lLbdEHG}G&w|R`¬*]C]d5RU]dG*I5]«I
RUw 

ÕÔ{EHRUTVw|GOEHYQS]¨{cTV]«Q°wa{Z]eyzW&Tª|EeYV]dGRcY©_Rcw 

Õ{¤EeRcTVwaG*EHYøQS]d{UTV]eQ¦`ªz]dG$xZwa{¤QS]Æ³5Rcv}]d{c]t]dT\QSRQ`TVG
ÉEab¥Rt­ÕPQ3W& & *w|{UR¤Q"wH°

w|{t
MN
Õ{¤EeRcTVwaG*EHYQ3]d{cT]eQ¯x"v}T\b¤v;EH{U]G}w|R"{c]«b¥W&{¤Q3TVªz]NPbÐØËÚÙ&³}Û|ÏÔh¤¦pÈ]dG*b]
 &{Uw| *wzQ3TVRUTVw|G l5¦

|TVªz]«Q{c]eEeYVY©RUv&] w|G}YV©
 
TVGOIwHt­ÕÉQSW& } §wa{cR_x"v&T[bÐvT[Q{¤EeRcTVwaG*EHY`wa{L]dªz]d{U©

wa{L

Õ{¤EHRUTVwaG*EHYpQS]d{UTV]eQ¦
l²hCgZv}]UG&]dzEeRcTªz]L *EH{UR _wHpE"|Õ{¤EeRcTVwaG*EHYøQS]d{UTV]eQ$wC³5RUv*EHRCT\Q1Rcw QUEd©ﬂRUv&]LQ3]d{cT]eQ$w
X
I5]¥ÑOG&]eI
¬©N w
X
~ Ah; N wO~Lhx"v}]dGÀNw ~ Ah +IEHG*I(¬5©N w
X
~Lh I9x"v&]¨GÀN wO~ AhT I5³ZT[QﬂEeYVx"Ed©}Q
"Ý|Õ{¤EHRUTVwaG*EHYCQSTG*b¥]xZ]$b¥Y]eEH{UYV©­v*Edªz]dw
X
 w¾ I¦¼ÜtGRcv}] w|Rcv}]d{Lv*EeG*I/³?xZ]£bdEHGEHY[QSw;I5]Ñ*G&]
RUv&]  *wzQSTRcTªz]  *EH{UR w


wetE;"aÕÔ{EHRUTVw|GOEHYCQS]d{UTV]eQWw	¬©QS]dRURcTVG}9Nw


~Lht I­x"v&]dG(NwO~LhW I
EeG*IÄNw


~Lh FN wO~LhLx"v}]dGN wO~Lh  I5¦(ÜG}]Q3v&w|W}Y\IÅG&w|RUT\b¥]Rcv*EeRw


T[QG&w|R TGÅ|]¨G&]d{¤EeYtE

Ý
Õ{¤EHRUTVwaG*EHY7QS]d{UTV]eQ¦	BPG*I5]d]«InT LTRﬂxØE|Q Rcv&]bdEaQS]z³Ow


xZw|W}Y\IÅ¬*]¡ÒÕ{¤EHRUTVwaG*EHY_Eabdb¥wa{¤I5TG&9RUw
 &{Uw| *wzQ3TVRUTVw|G
i
¦

¦"È]dG*b]RUv&]

ÕPQ3W& & *w|{UR NPb¤CQS]ebRcTVwaG

¦
i
hZwetwC³§x"v}T\b¤vT[QRUv&]

ÕÉQSW& } §wa{cR_wHvw


³
xCw|W&Y[IEeYVxØE«©}Q"¬§]E {¤EeRcTVwaG*EHY?Y[EHG&aW*EHa] Eabdb¥w|{I5TVG}ﬂRUw  &{cwa §wÆQSTRcTVwaG l5¦ l5¦
=/]dRW*QLG&wexÁb¥w|G*Q3T\I5]¨{RUv&]$QS]¨{cTV]«Q	 EHG*IVwb¥waG*QSRU{cW*b¥RU]eITVGRcv&]$ &{cwzwetwHt &{Uw| *wzQ3TVRUTVw|G
i
¦ÎÙ}¦
gZv&]¨©	EH{U]EHY[QSw(
Ý
Õ{¤EHRUTVwaG*EHY_Q3]d{cT]eQ Rcv*EeREe{c]{c]eb¥wa|G&TÇd]eI(¬5©ﬃRcv&]ÊEHW&RUw|~;EeR¤E9we TV|W}{c]
i
¦

TG5RU]d{c &{U]dRc]«IE|Q_

ÕPEeW&Rcwa~;EHRE5¦­BPR_Q3WÌb¥]eQLRcv&]¨G9RUwbw|G*Q3T\I5]d{_RUv&]­

ÕÔ{EHRcTw|G*EeY"Q3]d{cT]eQ # 

'(~­TVG»N
w1hZTGwa{¤I5]¨{RUw;b¥w|GOb¥YVW*I]RUw­E$b¥waG5RU{¤E|IT\b¥RUTVw|GÊQSTG*b¥]_Rcv&]

ÕÉQSW& } §wa{cRLwe,#ÀT\QZRUv&] Q3]dR
wetxZw|{I&QLweªz]d{ e½*¥¿d

x"TRcvRcv&]$QUEH~­] GW&~$¬§]¨{LwH½EHGOI9wH7¿_x"v&T\b¤vT\Q_b¥Y]eEH{UYV©G}w|R_{¤EeRcTVwaG*EHYÉ¦
gZv&]QUEH~­]
 
TG*I9weL{U]eQSW&YRv&waY\I&Q EeY\Q3ww|{$

ÕÔ{EHRUTVw|GOEHYtQS]¨{cTV]«Q¬©9TG5RU]d{¤b¤v*EHG}|TVG}RUv&];Rc]d{U~;Q
U §wÆQSTRcTVªz]  EHG*IcG&]dÆEHRUTVªz] ¦

I
  
·  r qZo1ºdr ¸ sLºe¸r kÅºHº¨o q$m1¹ ¨o¯m z·$q o  ¹r eº¨o
9qC·ﬂkV º
¶ 
u] x"TVYVY|Tªz]TGRcv}T\QLQ3]eb¥RcTw|GÊQSw|~] I5]ebT\I&Ee¬&TVYTVR3©ﬂ{U]eQSW}YVR¤Q"w|{_Q3 §]«b¥T\EeY
 
TVG*I}QwHØ  ÕPQ3]d{cT]eQ¥¦
gZv&]«QS]t{c]eQ3W&YVRQ`bdEHGEHYx"Ed©}Q¬*]RU{¤EHGOQSY\EeRc]eIw|{C  Õ{¤EHRUTVwaG*EHY»QS]¨{cTV]«Q¥³|W*Q3TVG&_RUv&]]/]«b¥RcTªz]ZT\Q3w|~­wa{cÕ
 &v}T\QS~ ~­]dGRcTVwaG&]eI TVGQS]«b¥RcTw|G

¦

¦
7&ﬁﬂﬀ  at &*:_f"$ $_ *P,021,*
gZv&T[Q QSv&wa{cR$QS]«b¥RcTw|GÅT[Q I5]dªzw|RU]eI9RUwRcv&]­a]dG&]d{EHYTVÇeEeRcTVwaGÅwHAb¥wa{cw|YY\Ee{c© l5¦
i
RUw  Õ{¤EHRUTVwaG*EHY
Q3]d{cT]eQ¥¦
ﬁﬀﬂﬃﬂ! #"%$ﬁ"&ﬂ(' 	+.- /BPR¯T[Q1I5]eb¥T[I&EH¬&Y]Zx"v&]¨Rcv&]d{CE_  ÕÔ{EHRUTVw|GOEHY?Q3]d{cT]eQT[Q°]«y²W*EeY&Rcw£EL|TVªz]¨G
b¥waG*QSREHGRLQ3]d{cT]eQ"  ŁﬂÊ|z¦
  /=/]dR

 ÀŁ(|_­¬*]E|TVªz]¨G(b¥w|GOQSR¤EeG5REHGOInY]dR w ¬*]E

Õ{¤EeRcTVwaG*EHYtQ3]d{cT]eQ¥¦
BÔ

 ³CRcv&]ÊI5]eb¥T[I&EH¬&TYVTRS©wHwà  w|YVYwextQ¼]eEaQSTYV©Å{cwa~  }{cw| *wÆQSTVRUTVwaG l5¦

¦À=/]dRW*Q
G&wexÁQ3W& & *wzQ3]­Rcv*EeR

 ŁC¦BPGRcv&T[Qb¨E|QS]Æ³ RUv&]I5]eb¥T[I&EH¬&TYVTRS©;wetRcv&]$ &{cwa¬&YV]¨~YwÀ

T\Q_b¥Y]eEH{UYV©
]eyzW&Tª|EeYV]dGR"RcwRcv&]£I5]eb¥T[I&EH¬&TYVTRS©$wH°Rcv&]  &{Uw|¬&Y]d~ w' Nﬂ

hZ I5¦LÈt]dG*b¥]_xZ]£bdEHGÊQSW& } §wÆQS]$Rcv*EeR

kI¦Üt¬*Q3]d{cªz]G&wexÀRcv*EeR w IﬂTV~ &YVT]eQ¯wa¬5ªTVwaW*QSY©­Rcv*EeR wﬃT\QtE­¡ÒÕÔ{EHRUTVw|GOEHY1Q3]d{cT]eQ¥¦tÈ]dGOb¥]z³
Eabdb¥w|{I5TVG}ﬂRUw­b¥wa{cwaYVY\Ee{c©
i
¦
i
³&xZ]bdEHG;]»]ebRcTVªz]¨YV© {c]«I5W*b¥]_Rcv}] }{cw|¬}YV]d~ wÅ Iw|{7

Õ{¤EHRUTVwaG*EHY
Q3]d{cT]eQLRcw;Rcv&]QcEe~­]  &{Uw|¬&Y]d~àwa{ ¡ÒÕ{¤EHRUTVwaG*EHYCQS]¨{cTV]«Q¥¦$gZv&]I5]eb¥T[I&EH¬&TYVTRS©;we"Rcv}T\QLY\EaQSR }{cw|¬}YV]d~
waYVYVwextQZG&wexÀT~­~­]eITVEeRc]dY©{Uw|~b¥wa{cwaYVY\Ee{c©Tl¦
i
¦1gZv&T\Q"]dG*I&QZwaW&{t &{cwzweU¦
7&ﬁ\[ ﬃ ! 
	'(") *P,021,*
=/]dRLG}wHx w¬*] EQS]d{UTV]eQZwe"

T N{c]eQ3 ?¦weC
MN
T Lh¤¦t=/]dRtW*QRUv&]dGÊI5]dG&waRc]
¬© wRcv&]£QS]d{UTV]eQZwe1"MN N{c]eQ3 ?¦1wHC"Ý.Lh1I5]¥ÑOG&]eI­¬5©ÊNﬂ wO~ Ah1kN wO~Lh
wa{L]dªz]d{U©T    x"v}]d{c]xZ] Q3]dRENS_	hZ  EeG*IVN1	h"_¦7gZv&T\QG}]dxÀw| *]d{EHRUTVw|G
EeYVYVwextQZRUw­I5T{c]ebRcYV©b¥waG&G&]eb¥RØaÕÔ{EHRcTw|G*EeY`Q3]d{cT]eQZx"TVRUvMNdÕ{¤EeRcTw|G*EeY`Q3]d{cT]eQ¥¦
ﬁﬀﬂﬃﬂ! #"%$ﬁ"&ﬂ(' 	+) /Å=/]¨RbwÊ¬§]7E"eÕÔ{EHRcTw|G*EeY`N{c]eQ3 ?¦1MN¨ÕÔ{EHRcTw|G*EeYÔhpQS]¨{cTV]«Q¥¦`gZv}]dGﬂRUv&]
Q3]d{cT]eQW wT\Q"E "dÕÔ{EHRUTVw|GOEHYCNÔ{c]«QS ?¦1"Ý|Õ{¤EHRUTVwaG*EHYh"Q3]d{cT]eQ¥¦
 / BPRT[QLEHGwa¬5ªTVwaW*QLb¥waG*QS]eyzW&]dGOb¥]we"Rcv}]ÉE|bRLRcv*EeRd w(T\Q1Þ3W*QSRLRUv&] TV~ÌEH|]wHOwﬃTVGRUv&]
T[QSw|~w|{c }v&T\Q3~ÒNx"v&T\b¤v;T\Q"EHGTVGªzw|YW&RcTw|G/h 
 U  
{cwa~ TG5RUw$MNz¦
u]Ee{c]G&wexÀEe¬&YV]_Rcw$|Tªz]Lw|W}{~;EeTVG;I]eb¥T\I}EH¬&TYVTVR3© {U]eQSW&YRd¦
ﬁﬀﬂﬃﬂ! #"%$ﬁ"&ﬂ(' 	+  /ﬁ=/]dREw	¬*]­EeÕ{¤EHRUTVwaG*EHYØQS]d{UTV]eQLEeG*I9Y]dR5#¬*]­E;"dÕ{¤EHRUTVwaG*EHY
Q3]d{cT]eQ¥¦1gZv&]¨GTR"T\Q"I5]«b¥T\I&Ee¬&YV]7x"v&]dRcv}]d{WwÅ #	w|{tx"v&]dRUv&]d{Ww  #_¦
  /=/]¨R w(¬*] E$

Õ{¤EeRcTw|G*EeY1QS]d{UTV]eQ"EeG*IYV]¨R/# ¬*]£Eﬂ

Õ{¤EHRUTVwaG*EHY1Q3]d{cT]eQ¥¦Ø=/]dRG}wHx !
¬*]$Rcv&]­_(ÕÉQSW& & *wa{cRweOw	EeG*I(¬*]$Rcv&]T_(ÕPQ3W& & *w|{URweY#ÁNPbÐØQ3]eb¥RcTw|G

¦
i
h¦ >Lbdbw|{¤ITVG&­RUw
 &{Uw| *wzQ3TVRUTVw|G l¦

³&Rcv&]eQ3]_RSxCw Y\EeG&|W*Ee|]eQtEH{U] b¥waG*QSRU{cW*bRcTV¬}YV]L{EHRcTw|G*EeY?Y\EeG&|W*Ee|]eQ¦
 
=/]dRCW*Q¯G&wex	Ñ*{¤Q3R"Q3RcW*I5©$Rcv}]]eyzW*EeYVTVR3© &{cwa¬&YV]d~ w #¦pBÔ !w|{ ÊEH{U]LG&waG&ÕÔ]¨~­ &R3©z³|RUv&]dG wT[Q
b¥Y]eEH{UYV©I5T\Q3RcTG*b¥R¯{Uw|~ #_¦1È]dGOb¥]xC]bdEHGQSW} & *wzQS] RUv*EHR/!  

¦1BPG;Rcv&T[Q"bdE|Q3]z³&Rcv}] }{cw|¬}YV]d~
w # bdEHG¬*]ﬂ{U]eI5W*b]eIRcw;Rcv}]ﬂ &{Uw|¬&Y]d~Yw' Nﬂ #Lht I¦­XZW&RLTRw|YYVwextQLTV~­~]dI5T[EHRU]dYV© {cwa~
 &{Uw| *wzQ3TVRUTVw|GOQÙ&¦ l EHG*I;Ù&¦

RcvOEHR"Rcv}T\Q"Y\E|Q3R" &{cwa¬&YV]¨~ T\Q"I5]«b¥T\I&Ee¬&YV]Æ¦
=/]dRLWOQÑ*G*EeYVYV©Q3RcW*I5©;RUv&] TVG&]«y²W*EeYVTRS©$ &{Uw|¬&Y]d~+w  #_¦BPGRcv&T[QbdEaQS]z³»YV]dR"W*QtTVGRc{cwIW*b¥]RUv&]
R3xZw {U]eQS *]ebRcTVªz]¨YV©$"aÕÔ{EHRUTVw|GOEHYpEHG*IMNdÕ{¤EeRcTw|G*EeYQS]d{UTV]eQ

wN w 'D!A  h1~­TVG   	Nﬂ!A `h EHG*I

#  N # 'D!  hZ~ÌEH   	Nﬂ!A `h 
u]b¥YV]eEe{cY©ﬂv*Edªz]
N

wO~Lh1 !
N wO~ Ah T®`%# J!L 
I T®`b J!L 
EHGOI N

# ~Lh¯ !
Nﬂ# ~ Ah T M$# J! 
I T Mb J! 
wa{L]dªz]d{U©      ¦_È]dG*b]Rcv}]TVG}]ey²WOEHYVTR3©­ &{cwa¬&YV]¨~Yw  #ÀT\QG}wHx b¥Y]eEH{UYV©;]eyzW&TVªaEeYV]dGR"Rcw­RUv&]
TG&]eyzW*EHYTVR3©_ &{cwa¬&YV]d~

w 

#Âx"v&T[bÐv$T\Q`TR¤QS]¨Y®»]eyzW&TVªaEHY]dGRRUwRUv&]tTVG&]eyzW*EeYVTVR3©_ &{Uw|¬&Y]d~

w 'Nﬂ

#h	
I¦1XZW&RTRw|YYVwextQ?TV~­~­]«I5TEHRc]¨YV©"{cw|~ &{Uw| *wzQ3TVRUTVw|G$Ù&¦ l_EHG*I b¥wa{cwaYVY\Ee{c©
i
¦
i
Rcv*EeR`Rcv&T[QY\EaQSR` }{cw|¬}YV]d~
T[Q"I5]eb¥T[I&EH¬&Y]z¦`gZv}T\Q"]dG*I&QZRUv&]d{c]w|{c]_RUv&]_ &{cwzwe1wH1waW&{" &{Uw| *wzQ3TVRcTw|G?¦
'
	 /Jw|RU]RUv*EHRCRcv&]" &{Uw|¬&Y]d~ w I_T\Q`W&G*I]eb¥T\I}EH¬&Y]"x"v&]dGTwT\Q1E_

ÕÔ{EHRcTw|G*EeY?Q3]d{cT]eQZNPQ3]d]
ËÚÙ|Ï`wa{­ËÓÛHÏh¤¦BßRLwaYVYVwextQRUv*EHR_RUv&]  &{cwa¬&YV]¨~Yw  #T\QW&GOI5]eb¥T[I&EH¬&Y]x"v&]¨G wﬃT\Q_E;

Õ{¤EHRUTVwaG*EHY
Q3]d{cT]eQ"EHG*I#ÄE$

ÕÔ{EHRUTVw|GOEHYpQS]d{UTV]eQ¦
 ﬂﬃﬀﬂﬀ  +  /×gZv}]]«y²W*EeYVTRS© &{Uw|¬&Y]d~ T[QﬂI]eb¥T\I}EH¬&Y]ﬂw|{ RUv&]Ł?ÕÉDTVG*DEHQ3]d{cT]eQwH

Ý
	EHGOIwa{RUv&]L¢1ÕÉDTVG*DEe$QS]d{UTV]eQ1wHC¡ _¦
'
	 /

hBßGﬃEG&waRc]ﬂwaYVYwHx"TG& &{Uw| *wzQ3TVRcTw|G l5¦ql³`xZ];Q3v&wexZ]eIÅRUv*EHR RUv&]­¢1ÕPDTG*DEHÊQS]d{UTV]eQ
b¥waG5REHTGRUv&]¢1ÕYVT~ﬂTRc]¨I QS]d{UTV]eQ¦`BPRtbdEeG;EHY[QSw$¬§]AQSv&wex"GRUv*EHR"]¨ªz]d{c© waG&]dÕYV]dRURc]d{Ø¡ÒÕÔ{EHRcTw|G*EeYQS]d{UTV]eQ
TGÌ¢   ﬃT\Q"E¢1ÕPDTG*DEH$Q3]d{cT]eQ¥¦CÈ]dGOb¥]LRcv}]Ee¬*wHªz]£b¥w|{Uw|YY\EH{U©;b¥waG5REHTVGOQTG OEH{cRUT\b¥W}Y\EH{"RUv&]
R3xZw$bw|{c{U]eQS *waG*I5TVG}
 
G}wHx"GI5]«b¥T\I&Ee¬&TVYTVR3© {c]«QSW&YR¤Q¥¦
l²hAgZv&]­{U]eQSRU{cT\bRcTVwaGRcwÊQS]d{UTV]eQLx"v&T[bÐvv*Edªz]ﬂG}w|Rﬂ_ E|Qbwz];bTV]dGRLT\Q_G&w|Rªz]d{c©TV~­ *wa{cR¤EeG5R
TGw|W}{Lb¥waG5RU]dRLQ3TVG*b¥]_TRLbdEeG]eEaQSTYV©­¬*] Q3v&wex"GW*QSTG&$ &{cwa §wÆQSTRcTVwaG l5¦

Rcv*EeRRUv&] I]eb¥T\I}EH¬&TYVTVR3©$wH
w	 #b¨EHGEHYx"Ed©}Q¬*] {c]«I5W*b¥]eI­w|{L]¨ªz]d{c©"eÕ{¤EeRcTVwaG*EHYCQ3]d{cT]eQ wﬃEeG*I7# RUw­Rcv}] I5]ebT\I&Ee¬&TVYTVR3©
we

wÅ

#Äx"v&]d{U]ﬂN

wO~Lh1T\QZ]eyzW*EHY?RUw;N wO~Lh1T®ØN wO~ Ah65À_ EHG*I;RcwdI T®G&waRd¦
i
hØBPR¯waYVYVwextQ"b¥Y]eEH{UYV©{Uw|~ RUv&]EH¬*weªz]{U]eQSW}YVR"EeG*IÌ{Uw|~ÁRcv&]_W&GOI5]eb¥T[I&EH¬&TYVTRS© we`RUv&]_]eyzW*EHYTVR3©
 &{Uw|¬&Y]d~Äwa{1¡ÒÕÔ{EHRUTVw|GOEHY}QS]d{UTV]eQ/RUv*EHRRcv&]¨{c]1]dT\QSRQ¡ÒÕ{¤EeRcTw|G*EeY&Q3]d{cT]eQ/x"v&T\b¤vEH{U]ZG&waR2	 Õ{¤EHRUTVwaG*EHY
Q3]d{cT]eQ¥¦pBßG_ÉE|b¥RpW*QSTG&_EHYY5RUv&]"{c]«QSW&YR¤Q?wH»Rcv&T[Q *Ee §]¨{1EHG*Iwe°Ë Ù|Ï}w|{tËÓÛHÏP³eTVRpT\Q?G&w|R1ITGÌb¥W&YVRRcwAI5]eI5W*b]
Q3W*bÐvÊE­QS]¨{cTV]«Q¯{cw|~ Rcv&]£QS]d{UTV]eQÒTVGªzw|Yªz]eIﬂTVGRcv&] &{cwzweCwH1RUv&]~;EeTVG;Rcv}]dw|{U]d~wHAË ÙaÏ?w|{$ËÓÛHÏP¦
ÈwexC]dªz]d{?Rcv}]Z &{Uw|¬&Y]d~{c]d~;EeTVG*Q/RUwLb¤v*Ee{¤E|bRc]d{UTVÇd]`¢1ÕÉDTVG*DEeLQ3]d{cT]eQEHG*I_Rcw_b¥waG*QSRU{cW*bR`YV]eQUQ RU{cT[b
 
©
]d}EH~ &YV]eQ¦
 
sLºe¸Êr knºeº¨o ·o  eº º¨o¸
¶
m1m qZ·$k   z·ﬂq

;P
BPGRUv&T\Q"Q3]eb¥RcTw|G?³&xC]QSv&wexv&wexÀRcwEH } &YV©­waW&{t{c]eQ3W&YVRQØwa{LQ3w|YVªTVG} Rcv&]YVTV~TVRc]«I5G&]¨QcQ¯ }{cw|¬}YV]d~
wa{L
Ý
Õ{¤EHRUTVwaG*EHYQ3]d{cT]eQ¥¦1gZv&T[QZx"TVYY?EHGOQSxZ]¨{RUw­E yzW&]eQ3RcTVwaG;wHCB¤¦§MÆTV~­waGNPbÐËÎÍeÏÔh¦

l
 bﬁﬂﬀ  ,3$"_2 :v,Rc  c!!' _ ,% 

	H0f"_21ab &"$cd*-,021,*
=/]dRtW*Q¯Ñ*{QSRt|TVªz]7Rcv&]Lw|YYVwex"TVG}$I5]¥Ñ*G&TRcTw|G?¦

	 " ' " $ " ﬂﬃ'#+- />Ä  Õ{¤EeRcTVwaG*EHYøQS]d{UTV]eQ$wT\QCQcEeT\IﬂRUw¬*]_EFf4 G9<;@4!B BQ@ADE@ ;4+_QS]d{UTV]eQ`T 
RUv&]d{c]_]dT\Q3R¤Q"EeGTG5RU]d|]¨{Or  ŁQSWObÐv;RcvOEHRN wO~Lh	 rlw|{"]¨ªz]d{c© b   ¦
'
	 />   Õ{¤EeRcTw|G*EeYZQ3]d{cT]eQ wﬃT\QLbYV]eEe{cYV©G&w|RE­G&]dÆEHRcTªz]dYV©YVTV~TVRc]«IQ3]d{cT]eQ"T®ØEHG*Iw|G}YV©T 
RUv&]d{c]_]dT\Q3R¤Q"EeGTG5Ñ*G&TRc]QS]«y²W&]¨G*b¥] N>  h 
z
wH1xCw|{I&Qwe.  Q3W*bÐv;RUv*EHR
N wO~

hÀN wO~
i
h 88-N wO~   h. 8
=/]dRtW*QZG&wexÀaTVªz]_Q3w|~­]LT~­ *w|{UR¤EHGR"YV]¨~­~­EaQ¥¦

 #+.-/Ê=/]dR w¬*]ZE" &{Uw| *]d{p  Õ{¤EeRcTw|G*EeY&Q3]d{cT]eQ¥¦gZv&]dG_RUv&]ZR3xZwZwaYVYwHx"TG&tb¥waG*I5TVRUTVwaG*Q
Ee{c]]«y²W&TªaEHYV]¨G5R/*

hOw

T[QZG&]dÆEHRcTªz]dYV©$YVT~­TVRU]eI/¦
l²h

b  

_N wO~ Ah	 IZ¦
  /×=/]dR$W*Q QSW} & *wzQS]ÑO{¤QSR$RcvOEHR$Rcv&]QS]«b¥w|G*Iﬃb¥w|GOI5TVRUTVw|G(v&waY\I&Q¦	gZv&]dGﬃxZ]b¥Y]eEH{UYV©v*Edªz]
Nw

~ Ah	 Iw|{"]¨ªz]d{c© b 

EHG*I;v&]dG*b] w

T[QZw|¬ª5Tw|W*Q3YV©­G&]¨zEHRUTVªz]dY© YVT~­TVRU]eI/¦
=/]dR"W*Q1G&wexÀbw|G*Q3T\I5]d{CE &{Uw| *]d{Ø

Õ{¤EeRcTw|G*EeYQS]d{UTV]eQ$wQSW*b¤v­RUv*EHRWw

T\Q`G&]¨zEHRUTVªz]dY© YVT~­TVRU]eI
EeG*I Y]dRtW*Q_QSW& & *wÆQS]­RUv*EHRLRUv&]$QS]«b¥w|G*Ib¥waG*I5TVRUTVwaGT\QG&waR_QcEeRcT[QßÑ*]eI»¦ gZv&]dG?³øQSTVGOb¥]wT[QLEﬂ &{Uw| *]d{
Q3]d{cT]eQ¥³Rcv&]d{U]_]d5T[QSRQ"EG&w|G&Õ]d~­ }RS©$xZwa{¤I  QSWObÐv;RcvOEHRN wO~  /h. I¦1gZv&]d{U]¥w|{U]xC]b¥YV]eEe{cY©ﬂv*Edªz]
N w

~  

h  N wO~  /h/ 88|N wO~  /h
  

ïä _têSë
Nw ~  /h  U
ﬀ



wa{­]dªz]d{U©  ¢d9Iz¦BPR w|YYVwextQ­b¥Y]eEH{UYV©9{Uw|~ RUv&T\Q$Y\E|Q3R­TVG}]ey²WOEHYVTR3©ÅRcv*EeR w

bdEeG&G&w|R;¬*]
G&]¨zEHRUTVªz]dY©9YTV~­TRc]eI»¦È]dG*b]­xZ];w|¬}R¤EHTG&]eI(Eb¥w|GRc{E|I5T[b¥RcTw|G(EeG*IÂRUv&]QS]eb¥waG*I(b¥w|GOI5TVRUTVw|G(~$W*QSR
v&waY\I/¦CgZv&T[QZ]dG*I&QZRUv&]d{c]w|{c]_RUv&]_ &{cwzwe1wH1waW&{tYV]d~­~E5¦

 ﬁ#+0) /Å=/]¨RWw"#Ä¬*]_RSxCw 
Ý
Õ{¤EHRUTVwaG*EHYpQS]d{UTV]eQ¦`gZv&]¨GRUv&]_R3xZww|YYVwex"TVG} E|QUQS]d{URcTw|G*Q
Ee{c]]«y²W&TªaEHYV]¨G5R/*

hOw¾D#	T\QZG}]dzEeRcTVªz]¨YV©$YVTV~TVRc]«I/¦
l²hOw(EeG*IW# EH{c]_G&]¨zEHRUTVªz]dY©ﬂYTV~­TRc]eI»¦
  /Ò=/]¨R W*Q£ÑO{¤QSRQSW} & *wzQS]Rcv*EeR­EaQcQ3]d{cRUTVw|G

h_v&waY\I&Q¦gZv}]dGRUv&]d{c]]d5T[QSRQEr  ÀŁQSW*b¤v
RUv*EHRL~TVG»NcN wO~ AhdN #E~LhchCﬁN w¾ #E~Lh kr wa{L]dªz]d{U©T  V

¦7BPRw|YYVwextQbYV]eEe{cYV©${cw|~ Rcv&T[Q
Y[E|QSRTVG&]«y²W*EeYVTRS©;RUv*EHR$N wO~ Ah  r EeG*IN #E~Lh r)w|{]dªz]d{c©5   

¦­È]dGOb¥]wEHGOI #ﬁEe{c]
G&]¨zEHRUTVªz]dY©ﬂYTV~­TRc]eI»¦
=/]dR$W*Q$QSW& & *wÆQS]b¥waG5ªz]d{QS]dY©9RUv*EHRTwEeG*I # Ee{c];G&]dÆEHRcTªz]dYV©YVT~­TVRU]eI/¦gZv&]dGRUv&]d{U]]¨5T[QSR¤Q
  ŁﬃQSW*b¤vÅRcvOEHR;N wO~ Ah   EHG*I	Nﬂ# ~ Ah   w|{ ]¨ªz]d{c©    

¦ÊBßR_w|YYVwextQb¥Y]eEH{UYV©
{Uw|~×Rcv}]eQS]$R3xZw;TVG&]«y²W*EeYVTRcTV]«QRUv*EHR_xZ]$v*Edªz];N w¾ #E~Lh ~­TVG*NUN wO~Lh¤dNﬂ# ~ AhUh~­TG*N  h
wa{]dªz]d{U©   

¦;È]¨G*b¥]Tw9¾ #T[QE;G&]dzEeRcTªz]dYV©YVTV~TVRc]«IQ3]d{cT]eQ¥¦;gZv}T\Q]¨G*I&QRUv&]d{U]¥w|{U]ﬂwaW&{
 &{UwzwHU¦
 i

  ,+/=/]dR w(¬*]$E­"eÕ{¤EeRcTVwaG*EHY°QS]d{UTV]eQtEHG*IY]dR

 ŁZ¦CgZv&]dGRUv&]R3xCw¼waYVYVwex"TG&
EaQcQS]¨{cRcTw|G*QtEH{U]]eyzW&Tª|EeYV]dGR/*

h

Ã wÅT[QZG&]dzEeRcTªz]dYV©$YVT~­TVRU]eI/¦
l²hOwÅT[QZG&]dÆEHRcTªz]dYV©$YVT~­TVRU]eI/¦
  /gZv}]¯Ñ*{QSRpE|QcQ3]d{cRUTVwaG T\Qb¥YV]eEe{cY©]eyzW&Tª|EeYV]dGR?RcwtRcv}]¯ÉE|bR?Rcv*EeR`Rcv&]¨{c]1]dT\QSRQQ3w|~­]Cb¥waG*QSREHGR
r  ÂŁ(Q3W*b¤v9RUv*EHR$N wO~ Ah  r+

w|{_]dªz]d{U©;xZw|{IV    _EHG*I9RUv&T\QLY[E|QSRb¥waG*I5TRcTVwaG9T[QLEHY[QSw
wa¬5ªTVwaW*QSY©]ey²W}TVªaEHY]dG5R7Rcw;Rcv&] ÉE|bRRcvOEHREwT\QLG&]dÆEHRcTªz]dYV©;YTV~­TRc]eI/¦£gZv&T\QL &{UwHªz]«QARUv&]d{U]¥w|{U]ﬂwaW&{
Y]d~­~;E¦

  #+ /=/]dR.w"#9¬*]CRSxCwL  Õ{¤EeRcTVwaG*EHY}QS]¨{cTV]«Q/x"v&T\b¤vEH{c]ØI5T »]d{U]dGR/{cw|~RUv&]"b¥waG*QSREHGR
Q3]d{cT]eQ_¦1gZv&]dG;Rcv&]_R3xZwwaYVYwHx"TG&$E|QUQS]d{URcTw|G*QtEH{U]]eyzW&TVªaEeYV]dGR/*

hOwÃD#	T\QZG}]dzEeRcTVªz]¨YV©$YVTV~TVRc]«I/¦
l²hOw(EeG*IW# EH{c]_G&]¨zEHRUTVªz]dY©ﬂYTV~­TRc]eI»¦
  /=/]dRW*Q`Q3W& & *wzQ3]ZÑ*{¤Q3R`Rcv*EeR wtÃ #ÅT\Q?G&]dÆEHRUTVªz]dY©YTV~­TRc]eI/¦»gZv&]dG RUv&]d{U]¯]¨5T[QSR¤QELb¥waG*QSREHGR
r  ŁQ3W*bÐv;RUv*EHR
N wÃD# ~ Ah`~­TVG


y
NUN wO~  /h»	N #E~&hch  r
v&waY\I&Qwa{`]dªz]d{U©Zb 

¦p=/]dR`W*Q`Q3W& & *wzQ3]wa{`TVGOQSR¤EeG*b¥]"RUv*EHR$wT\QG&w|R`G}]dzEeRcTVªz]¨YV©_YVT~­TVRU]eI/¦»gZv&]dG
RUv&]d{c]$xZwaW&Y\I]d5T[QSREHGTVG5Ñ*G}TVRc]QS]«y²W&]¨G*b¥];N  

h

zﬀ
wHtxCw|{¤I}Q QSW*b¤v9RUv*EHRN wO~  

h 2U



¦
MzTG*b¥] # 5 ³Rcv&]¨{c]_]dT\QSRQZE xZwa{¤I

QSW*b¤v;Rcv*EeRNﬂ# ~ 

h65À_¦1BPRZw|YVYwextQZRcv*EeRxC]Lv*Edªz]
N wÃD#E~  



h ÀN wO~  

h?	N #E~

h U




wa{ﬂ]dªz]¨{c© Ä¢¦9Èt]dG*b¥]NwÅÃK# ~  



h  U
 


¦gZv&T\Q b¥waG5RU{¤EaI5T\b¥RUTVwaGQ3v&wextQ¼RUv*EHRw
~$W*QSR"¬*] G&]¨zEHRUTVªz]dY©ﬂYTV~­TRc]eI»¦Z>{U|W&TG&$TVGRUv&] QUEH~­]_xØE«©Æ³§xC] bdEeGEHY[QSw;Q3v&wexRcv*EeR #À~$W*QSR"¬*]
G&]¨zEHRUTVªz]dY©ﬂYTV~­TRc]eI»¦
=/]dR"W*QZG}wHxQ3W& & *wzQ3]RUv*EHR"¬*w|RUvwÅEeG*I'#ÄEe{c]_G&]dÆEHRUTVªz]dY©YVT~­TVRU]eI/¦?Èt]dG*b¥]LRUv&]d{U]]dT\Q3R¤Q1RSxCw
b¥waG*QSREHGR¤QÄ   ÅŁÅQ3W*b¤vRcvOEHR$N wO~Lh   EeG*IÅN #E~Lh  wa{L]dªz]d{U©T   

¦_BPRw|YYVwextQ
b¥Y]eEH{UYV© {cwa~ Rcv&]«QS]_R3xZw TVG}]ey²WOEHYVTRcT]eQ¯RUv*EHR
NwÃD#E~Lh1~TVG


y
NUN wO~  /h?	Nﬂ# ~ OhUh   
È]¨G*b¥] wÃD#ÄT\QZG&]¨zEHRUTVªz]dY© YVT~­TVRU]eI/¦gZv&T\QZ]¨G*I&QZRcv}]d{c]¥wa{c]_w|W}{ &{UwzwHU¦
u]b¨EHGG}wHx|Tªz]_w|W&{ZÑ*{QSR7I5]eb¥T[I&EH¬}TVYVTR3© {c]eQ3W&YVRZwa{"Rcv&T[Q"QS]eb¥RUTVwaG?¦
ﬁﬀﬂﬃﬂ! #"%$ﬁ"&ﬂ(' #+  /ÁBPR_T\Q_I5]eb¥T[I&EH¬}YV] x"v&]dRUv&]d{E

Õ{¤EeRcTVwaG*EHYØQS]d{UTV]eQ w	T[QG&]¨zEHRUTVªz]dY©
YTV~­TRc]eI w|{"G&waRd¦
  /=/]¨RW*QZÑ*{QSRLG&waRcT[b¥]_Rcv*EeRLEﬂ }{cw| *]d{7

ÕÔ{EHRUTVw|GOEHY]d5 }{c]eQUQSTVwaGÕ1TP¦Ó]z¦CE­

Õ{¤EHRUTVwaG*EHY
]d &{U]eQcQ3TVw|Gx"v}T\b¤vTVGªzw|Yªz]eQZw|G}YV©; &{cwa *]d{QS]d{UTV]eQ"]dG*b¥YwzQ3]eIW&GOI5]d{_E­Q3R¤Ee{LÕZT[QLEHYx"Ed©&Qt]»]eb¥RcTªz]dYV©
b¥wa~­ &W&REH¬&Y]L{cw|~ Eﬂ
Ý
ÕÉEHW&RUw|~;EeRcw|G{c]ebw||G}TVÇdTG&$E­

Õ{¤EeRcTVwaG*EHY°QS]d{UTV]eQ wC¦CJw|RU]EeY\Q3w­Rcv*EeR
b¥waG5ªz]¨{¤QS]¨YV©tEt

ÕPEeW&Rcwa~;EHRUw|GT\Q?EHYx"Ed©}Q/]»]eb¥RcTªz]dYV©Øb¥w|~ &W&R¤Ee¬&YV]{cw|~ E"

Õ{¤EeRcTw|G*EeYz]d5 }{c]eQ3Õ
Q3TVw|Gø¦u]"bdEeGRcv}]dG b¥waG*QST[I5]d{Rcv&]1w|YYVwex"TVG&tEeYVaw|{cTRcv&~RUv*EHR`xCw|{
 
Q?x"TVRUv E" &{cwa §]¨{1

Õ{¤EHRUTVwaG*EHY
]d &{U]eQcQ3TVw|GﬁEaQTG& &W&RtEeG*IEeG*QSxC]d{¤Q cRU{cW&]  w|{ 3ÉEHY[QS] '*

Ù
Û
J]dÆ=/TV~­TRc]eI»N ¼h
 	
	 	  ½   *
URc{cW}] f 
Àf
	 	  w  *
^wÆQSTRcTVªz]ÆN w1h"f Àf
	 	  w¾D# *
J]¨z=/TV~TVRc]«I/N w1h	J]dz=/T~­TVRU]eI/Nﬂ#Ah1f 
Àf
	 	 

Ã w *
" 

À_ $ 	 cRc{UW&] 
  	Jt]dz=/T~­TVRU]eI/N w1hCf
Àf
	 	  wÃD# *
"  wÀ_    # À_ $ 	 URc{cW}] ­f
  	J]dÆ=/TV~­TRc]eI»N w1h	Jt]dz=/T~­TVRU]eI/N #Lh1f
Àf
Àf
x"v&]¨{c]$^wÆQSTVRUTVªz]zNw1h"I5]¨G&w|RU]eQLEHGEHY|wa{cTVRUv&~ÒRUv*EHREeG*QSxC]d{¤Q!cRU{cW&] Ìwa{!SÉEeY\Q3] ;E|bdb¥wa{¤I5TG&;Rcw­RUv&]
ÉEab¥R_Rcv*EeR w	T[QE­ *wzQ3TVRUTVªz]QS]d{UTV]eQwa{G&waRd¦Jw|RU]ﬂRUv*EHRQSWObÐvEHG(EeYVaw|{cTRcv&~×]¨5T[QSR¤Q7E|bdb¥wa{¤I5TG&RUw
b¥wa{cwaYVY\Ee{c©
i
¦
i
¦Üt¬*QS]d{Uªz] EeY\QSw;RUv*EHRLRUv&] Rc]«QSR¤QZw	_ w|{5#ﬁ_ bdEeG]»]eb¥RcTªz]dYV©$¬*] ~;E|I]
Eabdb¥w|{I5TVG}ﬂRUw  &{cwa §wÆQSTRcTVwaGÙ&¦

¦
JwaRcT\b]G&wexRUv*EHR7Rcv&]$Ee¬§weªz]$EeYV|wa{cTRcv&~ ]dG*I&Q_b¥Y]eEH{UYV©;EeYVx"Ed©}Q¥¦Dw|{U]dweªz]d{LEeYVYRcv&]  }{c]dªTVwaW*Q
Y]d~­~;EaQ"QSv&wextQRUv*EHRTVREHGOQSxZ]¨{¤Q!cRU{cW&] ;T®ØEHGOI9w|G&Y©T®CRcv}]­
Ý
Õ{¤EHRUTVwaG*EHYØQS]d{UTV]eQ{U]d &{U]eQS]dGRc]«I
¬©RUv&]$

ÕÔ{EHRcTw|G*EeY1 &{cwa §]¨{]¨5 &{U]eQcQ3TVwaG ±T\QG}]dzEeRcTVªz]¨YV©;YVT~­TVRU]eI/¦tgZv&T\QL]dGOI&QRcv}]d{c]¥wa{c] waW&{
 &{UwzwHU¦
'
	(/u	v&]dG wT\Q?E"G&]dÆEHRcTªz]dYV©"YTV~­TRc]eIt

ÕÔ{EHRUTVw|GOEHYQS]¨{cTV]«Q¥³eTVR/T[Q G}w|RI5T ;b¥W}YVR/WOQSTVG}Y]d~­~E|Q
Û¦

Rcw_Û¦ÎÙtRcw7E|I&Ee &R`Rcv}]Z &{U]dª5Tw|W*Q?EeYVaw|{cTRcv&~TGw|{I5]d{Rcwt]»]eb¥RUTVªz]dY©tb¥w|~­ }W&Rc]CEtb¥w|G*Q3R¤EeG5RMr  Ł
Q3W*bÐv;RUv*EHRN wO~Lh	 rlwa{"]dªz]d{c© b 

¦
 bﬁ\[ d!' _f,% 
  
	<0f"_21at W"$cd*P,021,*
u]b¨EHG;G&wexÀ|Tªz]waW&{7I5]eb¥T[I&EH¬&TYVTRS©{c]eQ3W&YVRZwa{"Rcv&]_YTV~­TRc]eI5G}]eQcQ }{cw|¬}YV]d~ﬁw|{7

Õ{¤EHRUTVwaG*EHY
Q3]d{cT]eQ¥¦
ﬁﬀﬂﬃﬂ! #"%$ﬁ"&ﬂ(' #+/(BPR"T\Q"I5]«b¥T\I&Ee¬&YV]7x"v&]dRcv}]d{tE 

ÕÔ{EHRcTw|G*EeY`Q3]d{cT]eQZT\QZYTV~­TRc]eI»¦
  /Å=/]¨Rbw¬*]7E

ÕÔ{EHRUTVw|GOEHY?Q3]d{cT]eQ¥¦pBÔwT\Q`YVT~­TVRU]eI/³<wT\Q1EeY\QSwTVG$ *EH{URcT[b¥W&Y\Ee{ZG&]¨zEHRUTVªz]dY©
YTV~­TRc]eI/¦1XZW}Rd³»E|bdb¥wa{¤I5TG&­RUwﬂ &{Uw| *wzQ3TVRUTVw|GÛ¦Û³/Rcv&T[QY[E|Q3R &{Uw| *]d{URS©bdEeG¬*] I5]ebT\I5]eI»¦"È]dG*b]RUv&]
I5]«b¥T\I&Ee¬&TVYTVR3©;wHØYVTV~TVRc]«I5G&]¨QcQZw|{

Õ{¤EHRUTVwaG*EHYØQS]d{UTV]eQLb¨EHG¬§]${c]«I5W*b¥]eIRUw;Rcv&]$I5]«b¥T\I&Ee¬&TVYTVR3©;wH
RUv&]QcEH~] &{Uw|¬&Y]d~±wa{"G&]dzEeRcTªz]dYV© YTV~­TRc]eI Q3]d{cT]eQ¥¦p=/]dR"G&wex w¬*]_QSW*b¤vE QS]d{UTV]eQ¦`>Lb¨b¥w|{I5TVG& RUw
RUv&]"G&w|RU]Zw|YYVwex"TVG&t &{Uw| *wzQ3TVRcTw|GÛ5¦ÝÛ5³|xC]"bdEeG ]»]eb¥RcTªz]dYV©7b¥wa~­ &W&RU]tr  Ł$QSW*b¤vRUv*EHRtN wO~ Ah r
wa{L]dªz]d{U©   

¦t=/]dRWOQRcv&]¨Gb¥waG*QST[I5]d{"Rcv}] 

ÕÔ{EHRUTVw|GOEHY1Q3]d{cT]eQY# kw 'ÀN1Wr9h¤¦ØgZv&]dGTR
T[Q]eEaQS©­RUw­Q3]d]_Rcv*EeR w(T[QZYVT~­TVRU]eI¼T 1EeG*IwaG&YV©;T  #ÄT[QZYVT~­TVRU]eI/¦XZW&RtRcv&T[QZY\E|Q3RLQ3]d{cT]eQZT\QZ *wÆQSTVRUTVªz]z¦
È]¨G*b¥]tE|b¨b¥w|{I5TVG&_RUw &{Uw| *wzQ3TVRcTw|G
i
¦ql³#T[Q1EHG$]»]eb¥RcTªz]"¡ÒÕ{¤EeRcTVwaG*EHYøQS]d{UTV]eQ¦`ÜW}{Z{c]«QSW&YRw|YYVwextQ

n
G&wexÄ{Uw|~Rcv}] I5]ebT\I&Ee¬&TVYTVR3© wH1RUv&]YTV~­TRc]eIG&]eQcQ` &{Uw|¬&Y]d~±wa{_¡ÒÕÔ{EHRUTVw|GOEHYpQS]d{UTV]eQLNÉbÐtË
i
Ïh¤¦"gZv&T[Q
]dGOI&QRUv&]_ &{cwzwe1wH°w|W&{" &{Uw| *wzQ3TVRUTVw|Gø¦
'
	/

hpBPRw|YYVwextQ1b¥YV]«EH{cY©{Uw|~RUv&]7EH¬*weªz] &{UwzwHRUv*EHRCE_aÕÔ{EHRcTw|G*EeY»QS]d{UTV]eQ$wT\Q`YVT~­TVRU]eI
TQRcv}]d{c]_]dT\Q3R¤Q"E ¡ÒÕ{¤EHRUTVwaG*EHYYVT~­TVRU]eI QS]d{UTV]eQY# EHG*I;E$b¥w|G*Q3R¤EeG5R

 ŁQSWObÐv;RcvOEHRWwÅ

ÃD#_¦
l²h>G]eEaQS©b¥waG*QS]eyzW&]dGOb¥]_wHCRcv&]£EH¬*weªz] &{Uw| *wzQ3TVRUTVw|GT[QRUv*EHR7TVRtT\QtI5]eb¥T[I&EH¬&Y]Lw|{t]dªz]d{c©Ì¡ÒÕ
{EHRcTw|G*EeY`Q3]d{cT]eQbw(x"v}]dRcv&]¨{"Rcv&]d{U]L]dT\Q3R¤Q"E b¥waG*QSREHGR  ¢ﬃQ3W*bÐv;RUv*EHR

b  d

~  ~  N wO~Lh 

~E~d 
x"v&]¨{c]

I5]dG&waRc]eQtE|Tªz]dG; §wÆQSTRcTVªz]7TVGRc]da]d{d¦
j)s 
¶
·Y8¸   
¶
o¯m
B¯xØEHGRZRUw Rcv*EeG
 
v&]d{U]_^`{cwe]eQcQ3w|{7BÐ¦*MzTV~w|G w|{"Rcv}]L *]d{¤Q3w|G*EeY *Ee *]d{¤QZv&]Ab¥w|~­~$W&G&T[bdEHRU]eI~­]
EeG*IAwa{QS]dªz]d{EHYa]dÕPbw|Gªz]d{¤QUEHRcTw|G*Q/xC]1v*E|I/¦pB§~$W*QSR»EeY\QSwtRcvOEHG
 
RUv&]CEHG&waG5©~­waW*Q/{c]¥]¨{c]d]wa{QS]dªz]¨{¤EHY
ªaEHYW*EH¬}YV]$b¥wa~­~­]dGR¤QZRUv*EHR_EeYVYwHxRUwv}TV|v}YV©T~­ &{UwHªz]7Rcv&]Ñ*GOEHY1ªz]d{¤Q3TVwaGwHØRcv&T[Q *Ee §]¨{d¦ﬂMz *]ebT\EHY
RUv*EHG
 
QLEe{c]Ñ*G*EeYVY©IW&]RUw­Rcv&]£=?>A@CB3D ÕØEHG*I]«QS *]eb¥T[EHYVY©­Rcw^¦ø=/]d{cwaW&EHG*I9@t¦?K"]dW&RU]dG*EeW&]d{tÕ
wa{RUv&]dTV{
 
TG*I;QSW& } §wa{cR7I5W&{UTVG&$Rcv&]_ &{U]d *Ee{¤EHRUTVwaGwHpRcv}T\QZ *Ee §]¨{d¦
 ﬁ_q$
¶
sOm
Ë

Ï_X 1KLMg 1=&¦V³LK %Lg 1JL> % 1K @t¦³
	O9<;>@A=F-9<BtC4?@u41C 9F  ;f4@A?BQ9F<G798G:4ﬂC³ Mz &{UTVG&a]d{
1]d{UY\EH}³

ÖaÍ<n
ËmlHÏ 1B3= 1JLX 1KàMO¦V³&7;=DE9<;>9ZBQ9F<G 7:98G:41C9F  DE9L P@AFf4ﬂC³1w|YVW}~­]$>³`>7bdE|I5]¨~­T\b^°{U]eQcQ³

Ö pdÙ
Ë
i
Ï_ÈL>_MÈLB %@CÈLB N¼¦³.@ADE@ ;4+F{4ﬂC!C&; f41=?!4D =FRF-@ ;N4s97;>=DE9<;9@ ;-@ C;>9F-L4ﬂC 7F-L;>@A=F C³
&¦/@1wa~­ &W&R¨¦/Mz©&Q3Rc]d~Ê¦OM²b¥TP¦³ ) ?³?Nlzh¤³& & ø¦fl
i i
ÕleÙ|Ù}³

Ö|ÍHl
ËÚÙ|Ï5N_KÜ7Xﬀ¦V³ﬂﬁf4s416879<BQ@ ; ZJK?ﬂ=IHB 4 D =?&?ﬂ9<;>@A=F-9<B{C4?@u4ﬂCﬃ@ ;5DE7Bq;@oJfB @AL8@ ;@u41Cd@AF ;f4Z;?1=JK@AL!9<B
C4DE@A?@AF<Gd@ C 7:F :41L@9IHB 4¤³øË TVG|^`{Uwb¥]d]eI5TG&zQ`wepB@C>7=?^ ÝÖ<l 5³5u¦ NAW}T\b¤v?³ 1I/¦ÎÏÉ³=/]eb¥Rd¦ÆJw|RU]eQ
TG @1wa~­ &W&R¨¦/Mb¥TÉ¦V³,) ?³& & ø¦

I

Õ
 
l³°MÆ &{cTG&|]d{ﬂ1]d{UY\Ee&³

Ö|ÖHl
ËÓÛHÏ5N_KÜ7Xﬀ¦V³ﬂﬁf4s416879<BQ@ ; ZJK?ﬂ=IHB 4 D =?&?ﬂ9<;>@A=F-9<B{C4?@u4ﬂCﬃ@ ;5DE7Bq;@oJfB @AL8@ ;@u41Cd@AF ;f4Z;?1=JK@AL!9<B
C4DE@A?@AF<G @ C 7F :41L8@9IHB 4¤³=?B3g"^Ág ]«bÐv&G}T\bdEeY{U]d *w|{cRÌÖ<lHÕ>n
i
³^pEH{cT[Q¥³

ÖaÖ<lNPg?w(EH & *]eEe{;TVG
BßGRc]¨{cG*EeRcTVwaG*EHY!|w|W}{cG*EeY?wHC>Y|]d¬}{¤E EHGOI @1w|~ &W&R¤EeRcTw|G zh
ËmnHÏ5N%LBc@CÈÀu¦V³*M>L=Ü7D>L>À>¦³#"4 DE@A?@AF<GC$t97;>=DE9<;9BQ9F<G 7:98G:41C³Mz &{UTVG&a]d{ﬂ1]d{cY[EH&³

ÖaÍ<n
ËqpdÏM>7=ÜLD>7>>¦³/M&Ü7BSg"gÜ7=?> DÅ¦V³%&7;=DE9<;>9 ;f41=? 4!;>@AL 9 CJf41L;AC= 	=?DE9<B-JP=&R4?WC4?@u4ﬂC³
Mz }{cTVG}|]d{'1]d{cY[EH&³

ÖpeÍ

p
ËÓÍHÏMB3D9Ü7JÀB¤¦V³ 	W41L!=!GF-@GF9IHB 4 C4!;ACﬃ@ ;5DE7 B ;@oJfBQ@AL@ ;@u4ﬂC @AF ;f4Z;?1=JK@AL!9<B-C4DE@A?@AFHG|³Ë TG |^`{cwb]d]dÕ
I5TG&zQLwetD`@"M ÍaÍ 5³øDÅ¦^¦@1v5©RcTY]dRAEHYP¦³ 1I&Q¥¦ÓÏP³?=/]«b¥Rd¦»Jw|RU]eQTGÅ@1w|~­ &W}Rd¦MbTP¦V³ ,)  ³» ?¦

I pdÕ

lHI5³`Mz &{UTVG&a]d{ﬂ1]d{cY[EH}³

ÖaÍ|Í
ËÓÖHÏMB3D9Ü7J B¤¦V³ ﬁf4 F-=F :4!;N4 ?DE@AF-@ C;>@AL L!=D JfB 421H@ ;  =  FP@ ;N4 97;=DE9<;>9|³ËÚTVG |DwaR¤Q 5³­DÅ¦
=/waRcv*EeTV{c]Æ³ 1I/¦ÓÏP³5 ø¦
i
ÍHÙaÕÔÙ I<I³?È]d{U~

]eQ¥³

Ö|Ö<I

Í
